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SCIENCE, WAR AND RECONSTRUCTION: 


By Dr. JULIAN SORELL HUXLEY 
LONDON, ENGLAND 


Wuar can a natural scientist say about war and 
reconstruction which ean not be better said by a soci- 
ologist, a political scientist, a historian or a practical 
Politician? He can at least attempt to see this war 
and the problem of war in general in the long-range 
perspective of science, even though, if he is not to in- 
dulge in the merest puerilities, he must not be afraid 
of leaving his last and becoming a “political animal” 
as well as a mere scientist. 

War, in its proper sense of organized intra-specific 
group fighting, is a very peculiar phenomenon. So 
far as is known, it is confined to men and to a few 
species of ants. This does not mean that war is in- 
stinctive in man as it must be in ants. The evidence 
from some ancient civilizations, such as Mohenjo-Daro, 

The first address in America under the arrangement 

een the American Association for the Advancement 
of Science and the British Association for the Advance- 


rh of Science for exchange lectures on alternate years. 
unbus, Ohio, December 29, 1939. 


indicates that they were wholly pacific. In any case, 
the basic quality of man’s nature is its plasticity, its 
absence of unalterable instincts. To say that it is 
hopeless to try to eradicate war because that would 
mean altering human nature is unscientific. It rests 
on a confusion between phenotypic human nature, as 
actually expressed, and human nature as something 
genetically given. The former can readily be modi- 
fied, the latter can not. War is a phenomenon on a 
par with duelling and religious persecution. These 
latter have dropped out of civilized societies without 
any alteration in the genetic basis of human nature: 
and the same could be accomplished for war. 

War is of course not the same as conflict. Conflict 
is a permanently inevitable feature of human life— 
internal conflict, conflict between individuals, conflict 
between groups. The overcoming of conflict in the 
right way is indeed an indispensable process in the 
development of human personality. But inter-group 
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conflict need no more lead to war than inter-individual 
conflict to murder or intra-individual conflict to suicide 
or a nervous breakdown. 

We may admit that phenotypic human nature is 
essentially plastic: but we must not forget that 
wherever repression has been operative—and repres- 
sion of some sort is probably well-nigh universal 
among human beings—there will be great resistance 
to change of outlook and even to self-knowledge. It 
is undoubted that repressed sadistic impulses, inferi- 
ority complexes, and the like, provide ready fuel for 
inflammation by war, and that not merely political 
and economic machinery but also the structure of 
developing human minds should be modified if war is 
to be made really unlikely. .At the moment, the re- 
sistanee to self-knowledge in this field extends to the 
level of educators and scientists: it is an important 
task of the near future to break down this resis- 
tance, face the facts (however unpleasant) fairly and 
squarely, and devise a system of education and train- 
ing which will get rid of this dangerous reservoir of 
undesirable repressions. 

War evolves and changes like other social activities. 
Tribal wars are very different from imperialist wars, 
such as those of Rome, Spain and Britain, from re- 
ligious wars, from dynastic wars fought with mer- 
cenary armies. To-day the type of war is nationalist, 
between nation-states; and in the last century this 
type of war has become increasingly totalitarian and 
increasingly scientific, until it is now defeating its 
own ends—not only in being out of scale with its 
possible functions, as mentioned below, but by causing 
stalemate when two reasonably equal powers are 
matched, partly by the increase of the power of the 
defensive, partly by holding back aerial attack for 
fear of reprisals. 

War, except in a polygamous tribal society, is dys- 
genic. Even totalitarian wars with reservation of spe- 
cialist brain-power for non-combatant uses are still 
somewhat dysgenic, and so long as the voluntary prin- 
ciple was in foree, and the national need great, as in 
Britain in 1914, the dysgenie effects were appallingly 
large. 

To-day, however, the social ill-effects of war are 
much more serious than the biological. Quite apart 
from the effects of militarization and regimentation of 
the people in every type of activity, war is now so 
expensive that it bleeds countries white, and interferes 
very seriously with social progress. A temporary 
boom and reduction of unemployment due to arming 
for war does not alter the basic fact that the more we 
spend on armaments, the poorer we become. Britain 
alone is spending some £6 million per day on this war. 


It is becoming poorer instead of richer, as it would be 


if the same amount were spent on health, education, 
research, new roads and other needed public works, 
the reequipment of industrial plants, and so forth. 
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- been able to learn valuable lessons for the future. 


world’s history, but the change is normally effected 


likely to be wastefully destructive and in the long rt 
to delay progress. 


man’s social environment so much that corresponding 
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But do not let us forget that war has still anothe 
social funection—it can be, and often is, the occasion § 
for valuable change. To take but three examples, the i 
last war brought about the peaceful settlement of the 
long-standing and acrimonious dispute over women’s 
suffrage in Britain; forced the medical profession jy 
general to recognize the power of repressed uncon. 
scious impulses, and so gave a most powerful impulse 
to the growth of modern psychology; and led to the 
formation of the League of Nations, which, for all its 
defects, was the first serious attempt to realize a super. 
national organization, and from whose defects we have 


I suppose that every one of us realizes, though with' 
very different degrees of awarefess and to the accon. 
paniment of feelings that range from ardent hope to 
sullen resistance, that this war too is bound to be an 
occasion of change, notably of radical changes in the 
structure of separate societies and the organization of 
the world. A biologist may be pardoned for main. 
taining that the biological analogy is helpful not only 
in ereating a general background against which to 
envisage the coming change, but sometimes in sug. 
gesting detailed points in the new order. 

In the first place, biology reminds us that change is 
the normal (though not the universal) rule of life, 
that certain aspects of biological change can legiti- 
mately be called progress, and that man is (biologically 
speaking) a very recent type, whose social organiza- 
tion is still primitive in the extreme when looked at in 
the light of evolution. The lesson of biology for the 
resistant conservative is therefore that his general 
resistance to change is not only useless but immoral. 

But biology has also a warning for the over-enthu- 
siastie progressive. Biological change has normally 
(though perhaps not universally) been gradual 
The rate may vary considerably as between differ. 
ent lines of descent, and at different periods of the 


through step-by-step alterations of existing organiz- 
tion. In general, it is as frequent for old organs (0 
be converted to new uses as for wholly new orgali 
to be evolved. The zeal of the revolutionary for ge 
ting rid of the old system root and branch is thus 


From the standpoint of human biology, what are te 
chief features of the present time which have altered 


alterations of social organization are needed to met 
them? 

The first is the increase in the efficiency and sped 
of transport and communications, accompanied by th 
virtual abolishing of frontier-space for expansi0l: 
This, as Mr. Wells has so often reminded us, is for¢ilé 
the remotest regions of the world into often unwillité 
interaction. It provides a potential basis on whit! 
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= world unity could be built, and at the same time makes 
Ol BM the lack of that unity more and more disadvantageous. 


he The second is the inerease in the potential of power 
he available to states. This is most dramatically seen in 
ns respect of war. Armaments have become many times 
. more efficient during the last twenty years: in the last 
* war there were no fortifications remotely approaching 
_ the Maginot line in strength, and neither tanks nor 
ni machine-guns nor bombers nor fighting planes could 


compare either in quantity or in all the qualities of 
their species with those available to-day. The result 
is that war has become out of scale with its function. 
During many centuries it operated, wastefully enough, 


im yet with a certain efficiency, in adjusting the varia- 
to tions in the balanee of power caused by geographical 
an discovery, economie change and population-pressure. 


the But to-day both its destructiveness and its expensive- 
of Mae ness have got out of hand, and have become wholly 
incommensurate with any positive results which it may 


in- 
aly help to secure. 
tc This, however, is not the only way in which state 


Ig- power has shot up. The dictator régimes have taken 
into their own hands the organization of economic 


‘is power and also of the power of opinion. They are in 
fe, fie literal truth totalitarian. 

ti- The biological analogy shows that for competing 
lly nation-states, such as the great democracies, merely 
1a to respond to this challenge by corresponding perma- 
in nent changes in their own organization (however 
he necessary as a temporary measure) would be to court 
ral TP disaster. Size and armament alone lead up a eul-de- 
al. Msc. The giant reptiles of the Mesozoic included the 
U HM largest land carnivores the world has ever seen, like the 
ly Tyrannosaurs, and the most heavily armored animals, 


il. Mi like the Stegosaurs and the Ceratopsians. They an- 
- swered bulk with bulk, aggressive with defensive war- 
he Mifare. But they were all doomed to extinction as soon 

as the changing environment gave the insignificant but 
al brainier little mammals their chance. The contraction 


0 Hof the world due to better communications provides the 
rresponding change of environment to-day: brain- 
i power spent on devising and running some new system 
8 Hes inevitably destined to supplant the present armored 
Monsters of the nation-state era. The only question 


1s whether it shall be now or after more waste and 
Bdestruction, 
| We have numerous examples in evolution of bio- 
logical short euts which fade out after a temporary 
mvccess; a great many of these secure temporary suc- 
ss at the price of continuing adaptability and genetic 
lasticity—for instance, plants with allotetraploidy 
but without sexual reproduction, or those which have 
adopted a ring formation of reciprocally translocated 
hromosomes, It would appear that the totalitarian 
State of the Nazi type suffers in this respect also— 
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in being less plastic than the democratic state, al- 
though initially more efficient. 

A third fact of the utmost importance in the modern 
world is the search for a new mystic, a new super- 
personal driving force. Traditional religion of the 
supernatural type has lost both ground and grip: the 
curious materialist-idealist compound which expressed 
itself in the nineteenth century’s belief in the in- 
evitability of progress, in the power of knowledge to 
mould human nature and produce almost millennial 
prosperity and peace, has wilted in disillusion. In 
their place, three great nations have already erected 
new pseudo-religions, all of them involving the glori- 
fication of the state. The most radical is that of Nazi 
Germany, which uses the race-concept as its mystical 
basis, while for Italy the mystic is the nation, for 
Russia the millennial picture of the truly Communist 
society, when government will wither away. 


In all these cases, however, the mystical driving con- 


cept is linked with the national organization of power: 
and this inevitably has brought a recrudescence of in- 
tolerance, persecution and cruelty: the fully totalita- 
rian state, as organized to-day, appears to be unavoid- 


ably immoral, cruel and intolerant of free ideas. This. 


recrudescence has contributed largely to the final shat- 
tering of the belief in progress in other nations. His- 
tory teaches us, however, that intolerant persecution 
always arises when an unintelligent mystic doctrine is 
held with such intensity that the end is deemed to 
justify the means; and that the persecution will be 
violent and brutal when the mystie doctrine is bound 
up with the system of power. 

Two by-products of this situation are to be noted. 
First, the unprecedented refugee problem which it has 
ereated—unprecedented partly because of the violence 
and extent of the persecution, partly because of the 
nationalist unwillingness of other states to absorb new 
alien elements. And secondly the distortion of truth 
which it has brought about, with resultant lowering 
of the quality of scientific research in the countries 
concerned. A biological analogy here would seem to 
be the ineredibly small size of the brains of the giant 
mesozoie reptiles. 

The fourth great future of the present is the trend 
away from laisser-faire and individualism towards 
planned organization and collective action. During 
the period of rapid industrial expansion in the nine- 
teenth century, laisser-faire individualism worked well 
enough, in spite of all its attendant horrors of slums, 
exploited labor and imperialist expansion. Indeed, it 
is probable that no other system could have so rapidly 
mastered the forces and resources of the world. But 
to-day, like war, it is defeating its own ends and prov- 
ing unsuitable for its functions. It is proving unsuit- 


able for four main reasons—first, because unplanned ~ 


individualisms, as the world contracts, tend to cancel 
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each other out; secondly, because its basic time-span is 
too short for many types of projects—the individual 
demands a return on his money within his own lifetime 
or at least for his children. Thirdly, because the in- 
vesting agent is too localized; the individual demands 
a direct return to himself or to his family whereas 
many projects are desirable indirectly—because they 
make a return to the community in general, through 
better health, greater taxable capacity, higher standard 
of living and increased consumption demands, and so 
on. Fourthly, because it prompts the recurrent vicious 
cycle of trade boom and trade depression. 

Already the world has moved far from simple 
laisser-faire; but the present system is a compromise 
and the agencies of collectivized organization and plan- 
ning are as yet extremely imperfect. 

The fifth point is the gradual evening out of world 
resources in raw material and power. This has been 
accomplished partly by new methods (for instance, 
utilization of nitrogen from the air instead of from the 
Chilean nitrate beds); partly by artificial substitutes 
(such as synthetic dyestuffs, artificial silk, plasties) ; 
partly by new transformations of old sources of mate- 
risl or power (motor-spirit from coal; hydro-electric 
power) ; partly by substituting new raw materials for 
old (for instance, aluminum for heavy metals). The 
net result has been that, while many inequalities of dis- 
tribution remain (U. S. helium; Canadian nickel, etc.), 
the bulk of natural resources, both in materials and 
in power, is becoming much more uniformly spread 
over the habitable globe. 

The sixth striking feature of our time is the great 
increase in leisure—some of it in the compulsory form 
of unemployment and retirement at comparatively 
low ages.2 The totalitarian countries have made some 
interesting attempts to provide new social organiza- 
tions for the better utilization and enjoyment of 
leisure, but so far in other countries the individual- 
istic laisser-faire tradition, which tends to regard all 
state-controlled organization as undesirable interfer- 
ence, has prevented any real evolution in this direction. 

Seventh, there is a new attitude to colonial problems. 
Partly this is due to the jealousy of the have-nots, a 
normal phenomenon whipped up to exceptional inten- 
sity under pressure of nationalist feeling; but in large 
measure it is due to a new attitude, which has already 
found expression in the mandatory principle, to a 
dawning realization of world unity and to the part 


to be played therein by peoples whose social develop- 


ment has been retarded. 

What suggestions of scientific method and of biolog- 
ical analogy can be made for helping mankind to deal 
with the acute problems arising from these new fea- 
tures of our time? . 


2 During actual war, much of this leisure is of course 
abolished. 
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We have drawn one evolutionary analogy—that « 
the over-armed and under-brained reptiles of the lai) § 
secondary era. We can not, however, suppose that the 
subsequent course of biological evolution will serve a; 
a pattern for the next phase in our own history. This 
would imply that the over-armed nation-states woy)j 
disappear and their places be taken by smaller nations 
more concerned with flexibility and intelligence of 
social behavior. This is ruled out by the shrinkag 
of the world and by the biological peculiarities of map, 
Do not let us forget that man differs from all othe 
major biological types in consisting of but a single 
inter-fertile species, in possessing much greatér ¢op. 
trol over the environment, and with the power of 
forming much larger communities. The only possibk 
climax for such a type is that it should extend ove 
the entire habitable globe in the form of a singk 
community, whatever the organization of that worl 
community may be. All intermediate stages, of racial 
tribal, national groups, are inevitably unstable ani 
temporary phases. 

But for the immediate future, both biological 
analogy and historical experience demand a step-by. 
step advance. Some functions are sufficiently ai. 
vanced to be put on @ world footing without disloc- 
tion, while for others the step can only be on to: 
regional basis. The chief functions which could k 
stepped up to a world platform are those concerned 
with primary products and raw materials, with cer. 
tain aspects of research and of communications, ant 
with sea-power. The chief functions for which w 
must be content with the intermediate regional step-up 
are the political, in the broad sense of the word. . 

Let me amplify this second point first.’ Nation 
culture and tradition, usually combined with language, 
is the strongest political force in the world to-day. 
So-called race problems, when analyzed, always tum 
out to owe their acuteness to differences in culture aul 
economic level which happen to be associated will 
quite minor genetic differences. 

It is wholly premature to envisage any immedialé 
world-government which could stand up to the tensiols 
introduced by existing differences in national cultu™ 
Regionally, however, there is a hope. 

The U.S.S.R. has already established a federal sj* 
tem over one-sixth of the world’s land area. Pat 
America is beginning to emerge. The present strugg! 
between Japan and China could without too great dif 
eulty be forgotten in a Far Eastern federati™ 
Malaya and tropical Africa are destined by nature" 
take their place as world regions as their inhabitat! 
progress toward economic efficiency and political 
government. And finally there remains Europe. | 
use the word Europe in a cultural sense, as that reg!" 
where western civilization arose and where it 
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of $MM fourishes, however impeded by the barriers of nation- 
late ylism and the counter-currents of totalitarian philoso- 
the HM phy; regionally, the geographic Europe minus Euro- 
a3 BAB pean Russia but plus the Asiatic and African fringes 
‘his ME of the Mediterranean Sea. 

ld The most urgent political post-war task is the settle- 
ons Mi ment of this European region. It is here that the 
of [mpereatest number of powerful nationalisms occur, here 
that they are most crowded, here that the ownership 
of tropical territories is chiefly concentrated.. Geogra- 
‘phy and history alike dictate a regional solution for 
this area, now torn by war. And the war is a civil one, 
between different representatives of the European tra- 
dition—the tradition based on Greece, on the Roman 
lempire, on western Christianity, on representative gov- 
ernment, on the spirit of modern science, on technology. 
Yet the differences between the various nations or 
Scroups of nations within Europe are so great, their 
separate traditions within the enfeebled European 


z radition so strong, that it would be hopeless to attempt 

t one bound a full-fledged federal system like that 
ia of Switzerland or the U. 8. A. On the other hand, a 
by League system, even if confined to Europe, will not 
| enough—the experience of the League of the Ameri- 
oc. Ae States prior to their federation reinforces the les- 


on of the last twenty years. A League system will not 
he york because it is a contradiction in terms: the abso- 
nei Me Sovereignty of its member states is irreconcilable 
with collective action for the benefit of the whole. 
ome abrogation of sovercignty—in other words, a step 
owards federation—is essential. 
What is the minimum degree of federation which 
vould be effective? An executive organ, an advisory 
prgan, an organ of discussion, a financial organ, a 
raining organ, a judicial organ, an organ of opin- 
on, a budget, well-defined restrictions on freedom of 
ction in political and economic matters and, in the 
present state of the world, alas, an armed force and 


9 machinery for sanctions. The executive organ could 

ee restricted to a council, in which smaller countries 
‘ite MCU be represented groupwise, or preferably as fed- 
ios ME Units within the greater and looser federation. 
sail he organ of diseussion would be some sort of assem- 


ly, not necessarily elected by western democratic 
os Mods, but representing functions as well as regions. 
Pay ME" ‘raining there is needed some form of interna- 
orl tonal staff college; for moulding opinion back toward 
nity and away from nationalist separation, broadeast- 
ng services and perhaps a film service, together with a 
wopean system of university education and news- 
“pers and periodicals. The financial organ would 
nlude a European Bank; the judicial organ would 
4 European Supreme Court. 
€ it would almost certainly prove imprac- 
fable to have a Single monetary currency for all 
"Tope or to make it a single tariff area with full 
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internal free trade, it would be essential that none 
of its constituent units could alter their tariffs or 
the valuation of their currency without the permis- 
sion of the council. The budget might be raised 
as a percentage levy or in various other ways (¢.g., 
from tariff revenue) : the one essential is that it should 
be adequate in amount—at least half a Billion dollars 
per annum. Inadequacy of finances was\one of the 
reasons for the failure of the League. The extent of 
the inadequacy may be seen from the fact that the 
total of the contributions of member states during 
any of the last few years was just about as much as 
what the London County Council spent annually on 


main drainage alone! As for armaments, if the Euro- 


pean Council alone disposed of military planes, heavy 
tanks and heavy artillery (whose manufacture can not 
be kept secret) then effective disarmament, both quali- 
tative and quantitative, could be imposed on member 
nations, and yet Europe as a whole would dispose of 
a powerful force. The units of the force should pre- 
sumably be stationed, whenever possible, in the terri- 
tory of small nations: that would be one of their chief 
contributions to collective security. Sanctions could 
be operated by withholding supplies of key minerals, 
under the world control scheme considered later, and 
also by a ban on exports from the offending unit, as 
was done by Great Britain in her recent dispute with 
Hire. 

The budget would be mainly employed, apart from 
armaments, on long-term development schemes which 
would not readily attract private capital—partly in 
Europe (and. there mainly in the less developed 
regions, though special projects could be contemplated 
in any country), partly in the colonial dependencies. 
But a reasonable fraction would be reserved for the 
other European agencies and for leisure organizations 
on a European scale. 

To these last I shall return. Meanwhile let us con- 
sider world organizations. Some or all of these would 
presumably be part of a remodelled League of Nations 
(though there are some who would prefer a wholly 
new world authority set up to supersede the League). 

In the first place it would be desirable to extend the 
Research and Health Sections of the League very con- 
siderably. Next, it is urgent to establish a world 
organization concerned with population policy—emi- 
gration and immigration, refugee problems, the rural- 
urban population ratio, birth control for over-popu- 
lated areas, ete. . 

Most important, however, would be the economic 
organizations. These would fall under three main 
heads—those designed to liberate world trade from 
undue restrictions, those designed to regulate the out- 
put of commodities, notably raw materials and primary 
products, and those designed to increase the prosperity 
and purchasing power of backward areas. Those of 
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the first type call for no special comment. Those of 
the second would have as their basic functions, first to 
iron out the vicious cycle of slumps and booms, and sec- 
ondly to promote a higher standard of living through 
higher consumption. The League has been blamed, 
perhaps rightly, for its lack of proper organization 
on the economic side. It is, however, fair to remember 


that in 1919 the machinery for large-scale control of — 


raw materials was virtually non-existent. Most of it 
was called into being by the great depression of 1929 
and subsequent years. It exists to-day in the form of 
cartels and other international schemes for commodity 
control. From the technical aspect of economic machin- 


ery, these have been much improved during the last — 


decade: it remains to alter their direction, to harness 
them in the interests of consumption and of the general 
public instead of permitting the dominance of a policy 
of restriction and short-term profits for sectional in- 
terests. From the technical point of view, the provi- 
sion of really adequate buffer. pools and the whole- 
hearted application of scientific research would also 
lead to improvement. 

They would be under a Permanent Commodities 
Commission of the League of Nations or whatever 
world international organization took its place. In 
addition, such a body would have the duty of supervis- 
ing organizations of our third type, aimed at canaliz- 
ing world long-term investments for development 
purposes. Such an aim would be achieved partly by 
means of rural and other loans, international public 
works, and the like, partly indirectly through the set- 
ting up of what might be called International Char- 


tered Companies and Regional Development Commis- . 


sions, to promote the general development of backward 
areas. The latter are suitable for self-governing 
territories, where they cooperate with a local adminis- 
tration. The Depressed Area Commissions in Britain 
and still more the T.V.A. (in its general, as opposed 
to its “yardstick” program) provide possible models 
for such bodies. They should also be employed by 
the European Council. For non-self-governing terri- 
tories (colonies) with really backward populations, 
such a set-up would not work. Here the International 
Chartered Companies could find their use; such bodies 
would (as with similar semi-publie organizations like 
the London Passenger Transport Board) operate on 
a basis of limited profit, making over everything above 
this for the development of the area for which they 
were responsible, as well as being under international 
supervision. 

We may take colonies next. Here, as with Europe, 
the task is to steer a safe course between the Seylla of 
doing nothing and the Charybdis of attempting too 
much and seeing the shaky edifice collapse. It is easy 
enough to say, as many people are saying (and some- 
times shouting!) that all colonies should be handed 
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over in the immediate future to an internation § 
administration. But would it work? Those who knoy @ 
something about native peoples and the problems 
tropical administration say “no.” There must } 
somewhere in the system a firm organ of authority an) 
an adequate focus for the loyalty both of those adnip. 
istered and those who administer them. Until th 
incipient federation of Europe that we have outline 
grows into a true Federal Government, and until traip. 
ing and tradition have produced an esprit de corps j, 
the international administrative service, these essentis| 
organs of colonial administration will not exist on the 
international plane. To take a somewhat remote vet 
valid biological analogy, before the development 
the cerebral cortex, lower vertebrates had to delegat, 
most of their behavior to a rather poorly constructe 
system of reflexes and simple instincts. 

The remedy would seem to be retention of the pri. i 
ciple of national and executive authority at the periph. & 
ery, with a reasonable and increasing degree of inter- 
national non-executive control at the center. \ Tk 
separate colonies and their administration would 1. 
main British, French, Belgian, and so on, though they 
should all be put on the footing of mandates, and the 
Mandates Commission strengthened by the grant of 
powers of investigation on the spot in addition to 
those of mere review of policy.. \Under the European 
Council would be established a Colonial Commissia, 
truly international, with small but picked internation 
staff of research workers, experts and traveling adv- 
sers, and the power of allocating considerable grant: 
out of the European common budget, for educatior, 
for health, for conservation, for roads and other publ 
works in the separate colonial territori 

It would be desirable that a small but progressively 
increasing fraction of the technical and perhaps late 
of the administrative posts in the local services shoull 
be thrown open to nationals of other countries, bi 
the appointments should be in local hands, not in thow 
of the international authority. 

A somewhat similar system works quite successfill) 
between the Federal and State authorities in the Te: 
nessee Valley Authority, and it ought to work wel 
enough in the colonial sphere. Do not let us fort 
that international administration is per se no ‘solution 
of the basie colonial problem, which is the welfare 
the native inhabitants and the development of th 
colonial territories towards self-government. It col 
only help at the European end, in reducing jealo 
among the great powers. But even the partially inte 
national scheme set forth above would remove mos 
the political objections to the transferring of colon! 
mandates to other powers. 


3 The scheme would have to be modified in the mint 
colonial areas, such as the Caribbean and the peeite, 
low of the participation of other powers, ¢.g., the 
and some of the British Dominions. 
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Meanwhile the world organization, too, through its 
International Chartered Companies, its rural loans, 
its international public works and its expenditure on 
research, would be aiding in the progress of the tropi- 
eal countries. The International Staff College would 
have its colonial seetion, and, after perhaps a genera- 
tion, there would have been built up a truly interna- 
tional esprit de corps among the staff, which would 
then permit the full internationalization of the colonial 
system. 

I previously mentioned the growth of leisure and 


S the need for its better orgenization. This is especially 


urgent in Europe, for it will be largely through such 
organization that the people of its separate countries 
will be able to understand the European tradition and 
to participate in it, only so to experience the greater 


European loyalty which will render the lesser national | 


loyalties innocuous, as inspiring a sense of local but 
cooperative pride instead of a sense of jealousy and 
hate. To do this, the democracies must learn from 
the totalitarian states; they must build up their own 
leisure organizations, and then extend the principle 
internationally. 

One can think of so many ways in which such organ- 
izations could promote “life, liberty and the pursuit of 
happiness” on the international plane. Cheap travel, 
properly organized in international parties; youth 
hostels, walkers’ and climbers’ hostels, all over Europe ; 
international festivals, like Salzburg in the old days, or 
Oberammergau, but more numerous and made avail- 
able to many more people; an international system of 
holiday camps, of summer schools, of study and hobby 
groups, of retreats, dotting Europe from end to end. 
The whole could easily be linked up with the extension 
of the exchange system which will be necessary on the 


educational side—exchange of undergraduates, of 


graduates, of teachers and professors, to a certain de- 
gree of schoolboys; and also with international schemes 


§ of adult edueation and of refresher courses for admin- 


istrators and professional men of every description. 

One may even envisage the substitution of interna- 
tional citizen service (preferably voluntary) for na- 
tional military conseription and the placing of that, 
00, on a broad inter-European basis. 

_In all sueh ways, Europe could become a reality to 
its inhabitants, and the onward flow of its great cul- 
tural tradition would be reenforeed. 

Let us try to énivisage what improvements such 
changes would bring about. Nationalism and self- 
determination would not disappear; but they could be 
relegated to the eultural sphere (as has been largely 
done in the U.S.S.R.) and banished from that of 
*onomics, power polities and war. Political boun- 
daries and national governments would continue to 
“ist; but their importance, and especially their im- 
portance in eausing trouble, would be reduced. The 
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risk of conflict between major regions would remain 
until the time was ripe for world as opposed to regional 
federation. But the financing of development schemes 
in the poorer or less advanced countries, and the reduc- 
tion of economic distress by ironing the bottom out of 
depressions and by planned schemes for world ‘pro- 
duction and distribution of raw materials and primary 
products would remove some of the chief causes of 
unrest and war. The deliberate employment of state 
and international organizations to enrich life for the 
individual citizen would give a new meaning to the 
common man’s existence, and help in establishing the 
new mystic, the religion of this world, which is so 
urgently needed to reinforce the old other-worldly 
religions and to replace the crude pseudo-religions of 
state worship. 

_ The proper utilization of the new resources offered 
to man by science, by which the raw materials that 
he needs, the sources of power, the productivity of the 
land and the possibilities of better living can be in 
large measure spread equally over the globe, will begin 
to remoye the disastrous separation of the world into 
exploiting and exploited areas, and so pave the way 
for a true federation of federations. 

Friction and difficulty will remain: we have the 
fundamental biological analogy of hostile symbiosis of 
the parts within the body to remind us of that. But 
man and his societies are organisms, albeit with their 
own unique nature; and the equally fundamental bio- 
logical analogy between animal and social evolution 
shows us that the difficulties can be overcome, and the 
friction of the parts subordinated to, and even utilized 
for, the benefit of the whole. — 

But do not let us .delude ourselves into thinking 
that it will be easy. Wishful thinking issuing in im- 
practical schemes is one of man’s unique biological 
attributes. Historical experience demonstrates that 
the only method for the adequate control of complex 
phenomena is the scientific method. The biological 
analogy with evolution demonstrates that the most 
important line of evolutionary progress has been 
through the improvement of brain-mechanism, notably 
the mechanism for acquiring knowledge and correla- 
ting it with action. 

The corresponding social machinery is yet in its 
infancy. The end of the war will face the world with 
a task for which it is ill prepared. It is urgent that 
every country, and perhaps most of all those countries 
which are not actually immersed in the struggle, should 
begin thinking out the plan of the new world order in 
detail, designing machinery which will work, as well 
as defining the limits of their own participation. It 
is equally urgent that the world, perhaps again chiefly 
through those countries like the U. S. A. which are 
already best equipped technically for the task and 
are not being diverted from it by the needs of war, 
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should begin constructing planning organizations on a 
large enough scale to function as a social brain and 
not a mere ganglion, in order to ensure that any first 
step which we may be able to take directly after the 
war will be a step in the right direction. 

But again, do not let us attempt any ideal or com- 
plete plan, any grandiose scheme for which the world 
is not ripe. That was one of the causes of the League’s 
failure; it was an attempt to impose an ambitious 
ready-made plan of world citizenship, for which pub- 
lic opinion was insufficiently prepared. Rousseau and 
the Encyclopedists had been preparing opinion for a 
radical change in society for half of the eighteenth 
century; without that preparation, the French Revolu- 
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tion would have been a fiasco. In 1918, the idea of 
supernational organization had not penetrated beyond 
a limited circle of intellectuals, and even they had 
not had time to work out the idea in detail, before 
Wilson sought to impose it in reality. To-day we 
have at least had twenty years of discussion, to- 
gether with some bitter if salutary experiences. [f 
the leaders of thought in the various nations can now 
work out a less pretentious but more workable plan, 
and at the same time can prepare public opinion for 
the idea of a dual citizenship, national and world, 
this war may be the occasion for taking a small but 
decisive step away from war and towards a world 
organization of humanity. 


AN IMPORTANT FACTOR 


IN EARTH SCIENCE 


By Dr. WILLIAM BOWIE 
U. S. COAST AND GEODETIC SURVEY, RETIRED 


THE difference between the observed and the theoreti- 
cal value of gravity, called the gravity anomaly, is 
receiving much attention by students of the earth who 
are striving to discover the causes of the changes that 
have occurred in the configuration of the surface of the 
earth during the past 2,000,000,000 years. Why are 
there oceans and continents, mountain systems and 
broad lowlands, earthquakes and voleanoes? What 
is the shape of the sea-level surface? How far down 
do the hard crystalline rocks extend? Is the rock 
below the outer shell lacking in rigidity and strength? 
These are some of the problems which were discussed 
by several hundred delegates to the seventh general 
assembly of the International Union of Geodesy and 
Geophysics, held in Washington early in September of 
last year. 

In most countries there are governmental and pri- 
vate agencies and educational institutions in which 
geodesists and geophysicists are studying the earth with 
a view to the solutions of the problems enumerated 
above. These problems are also receiving the attention 
of many geologists, especially those who are searching 
for minerals and petroleum. 

There are many phases to the sciences of geodesy 
and geophysics and it would require several large 
volumes to cover them in a comprehensive way. In 
this paper I shall confine my comments to one phase 
only of the earth sciences, the gravity anomaly. 

In deriving the formula for theoretical gravity the 
sea-level surface of the earth is supposed to be a 
spheroid, with its shorter axis coinciding with the 
polar axis of the earth. This assumption has been 
found to be close to the truth. The sea-level surface 
deviates not more than one or two hundred meters 


from the spheroid or mathematical surface. The geoid 
or sea-level surface is above the spheroid for conti- 
nental areas and below it for oceanic areas. This is 
as it should be, for the spheroid is an average of the 
geoid. 

The constants of the gravity formula are derived 
from observed values of gravity in many countries 
and at different latitudes. Different groups of sta- 
tions will furnish different sets of constants. 

The International Geodetic Association has adopted 
the following formula which is based on a large nun- 
ber of stations located in many countries: Yo = 978.049 
(1 + 0.0052884 sin? -0.0000059 sin? 2%) gals, in which 
Yo is the value of gravity at sea level and ¢ is the lati- 
tude of the station. 

Further gravity measurements will make it possible 
to obtain constants that should be of more universal 
application. But it is believed that with the data now 
available it may be possible to derive constants for the 
theoretical formula that will enable the student of 
earth science to more correctly interpret the signifi- 
cance of the gravity anomaly than he can now do. 

In order to derive a gravity anomaly, a number of 
corrections must be applied to the observed value of 
gravity, and then the corrected value is compared with 
the value given by the theoretical formula for the lati- 
tude of the station and at sea level. The difference is 
the anomaly. 

Various corrections must be applied. Owing to the 
irregular surface of the earth, topography and isostasy 
must be taken into account. Corrections must be 
applied to the observed values of gravity to eliminate 
the effect of the topographic masses above sea level 
and of the deficiency of mass in the ocean basins. 
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Since it has been proven that the topographic features 
are compensated by deficiencies of density under land 
and by excesses of density under the water areas, and 
that these deficiencies and excesses extend to moderate 
depths below sea level, corrections for the compensa- 
tion must be applied to observed values of gravity. An 
elevation correction must be applied to each station 
that is above or below sea level. A change in elevation 
of the point of observation of 10 feet causes a change 
in gravity of one part in one million. A small correc- 
tion should be applied for the difference in level 
between geoid and spheroid. It is not known definitely 
how far down the compensation extends, nor whether 
the depth is the same for different parts of the earth. 
For the United States the depth, if uniform, is about 
60 miles. But the effect of the compensation for 50 or 
70 miles is not far from what it is for 60 miles. Nor 
does the compensation effect differ greatly for the 
irregular depth and for the uniform one. 

In making the computations of the effect of the 
topography and the compensation some density must 
be assigned to the rocks that appear above sea level. 
The density most generally employed is 2.67. This 
value is also used in computing the deficiency in mass 
of oceans. It is assumed that all rock below sea level 
has the same density all around the earth for any one 
layer except as modified by the isostatic compensation. 
This applies to the rocks under the oceans, though for 
them the first horizontal layer may have its upper 
surface one or more miles below sea level. 

For our present purposes it may be assumed that 
the corrections applied to the observed values of grav- 
ity are close to the truth for elevation of the station, 
for the deviation of the geoid from the spheroid and 
for topography. We may assume also that the errors 
of observation are not large and that they are of the 
accidental nature. 

Still we find anomalies of relatively large dimensions 
for individual stations and we find regions of some 
extent where all or nearly all the anomalies will have 
the same sign. We find that sea stations have an 
average anomaly of about plus 30 milligal (30 parts 
in one million). In the waters of the East Indies and 
the West Indies and along the east coast of Japan 
there are narrow strips where all the stations have 
large negative anomalies. In the United States sta- 
tions located on recent geological formations have 
hegative anomalies in most cases, and the largest nega- 
tive anomalies found are in those areas. The largest 
positive anomalies are at stations located near out- 
cropping pre-Cambrian rock.. The anomalies at sta- 
tions located on voleanie islands are usually positive 
and in many eases large. 

It is generally believed that the large anomalies at 
land stations are due to the presence near the stations 
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of rock having densities much greater or smaller than 
that assumed for normal surface rock. Where ano- 
malies of one sign persist over a large area the crustal 
material may be out of equilibrium or the isostatic 
compensation may be much closer to or much deeper 
than is supposed, or the compensation may not be 
directly below the topographic features. 

The persistence of positive anomalies for sea stations 
may be due to errors in the derived constants of the 
theoretical formula. If isostasy represents the true 
condition of the earth, as we think it must, there is. 
difficulty in believing that the positive anomalies of 
ocean areas indicate a departure from equilibrium of 
the crust below the oceans. These oceanic areas are 
not subject to the disturbances due to erosion and 
sedimentation that occur on land, and there is no indi- 
cation that the rotation of the earth will distort the 
globe into a tri-axial form. The anomalies seem to be 
due to some other cause, and I am inclined to the 
opinion that it is partly the way in which the constants 
of the theoretical formula are derived. 

There are areas of the earth in which there are few 
if any disturbing elements. These areas are the por- 
tions of the oceans having nearly uniform depths over 
wide extents and flat parts of the continents on which 
there are no thick deposits of recent and unconsoli- 
dated sedimentary matter. These continental areas are 
the interior plains, some of considerable elevation. 

The densities of the crust under the areas indicated 
above should be quite regular and normal and for com- 
puting the compensation effect the depth of compensa- 
tion need not be known with great accuracy. Assuming 
that the topography is compensated, the attractive 
effect of the topography would be almost exactly equal 
to that of the compensation, as it is a well-known 
principle that the attraction of a layer of matter of 
uniform thickness and of large horizontal dimensions 
will be the same for different distances of the attracted 
particle above the center of the layer or if the mass 
remains the same the layer may have different thick- 
nesses without changing its attractive effect. It is 
seen that the effects of the topography and the com- 
pensation will almost balance in areas that are nearly 
level and in which recent sedimentary matter is absent. 
In consequence of these considerations the isostatic 
gravity anomalies should be free from errors due to 
assuming an erroneous depth of compensation and 
should not be seriously affected by errors in the as- 
sumed distrii:tion of densities of the crust below sea 
level. 

If we derive the constants of the gravity formula 
from values secured at stations located on the plains 
and plateaus of continents and over those portions of 
the oceans where the depths are fairly uniform for 
great distances, and if we assume, as seems reason- 
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able, that for these areas the crust is in equilibrium, 
would we not be able to use the new formula with 
effectiveness to show the extent to which the erust 
under other areas deviates from equilibrium and to 
arrive at a fair estimation of the real deviation of 
crustal densities from the normal? 

As mentioned earlier, the isostatic anomalies at sta- 
tions located on thick beds of recent sedimentary rock 
tend to be negative in sign. This is notably the case 
in the Indo-Gangetie plain of India, along the coast 
of Virginia, along the eastern coast of Puget Sound, 
near the coast of Southern California and in many 
other places. Similarly, near areas where there are 
outcropping pre-Cambrian rock, of limited horizontal 
extent, the anomalies tend to be positive. We wish to 
be able to evaluate the gravity anomalies in terms of 
abnormal masses near the stations, and it would seem 
that this can be done if the constants of the gravity 
formula are obtained from data secured at stations 
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‘that are least likely to be affected by local abnormal; 
ties of densities of surface and upper crustal matter. 
It should be said that in deriving such a gravity 
formula the observed values of gravity should he 
referred to the spheroid. This would reduce the ocean 
values and increase those on land, thus bringing the 
anomalies into closer agreement. I believe that the 
stations at sea and on the continents as here recon. 
mended for the derivation of a new formula will he 
found to be in substantial accord. This can not be 
the case when unselected land stations are used. 
During the assembly of the International Union of 
Geodesy and Geophysies, held recently at Washingtcn, 
the writer discussed this matter of a new gravity for. 
mula with Dr. W. A. Heiskanen, the director of the 
Isostatic Institute of the International Geodetic Asso- 
ciation, and he agreed to derive a new formula along 
the lines discussed herein. The results of Dr. Heis- 
kanen’s efforts will be awaited with interest. 


OBITUARY 


CHARLES ZELENY 


CHARLES ZELENY, professor of zoology at the Uni- 
versity of Illinois, died at his home in Urbana on 
December 21, 1939. He was born at Hutchinson, 
Minn., on September 17, 1878, and spent his early 
boyhood days there. Later his parents moved to 
Minneapolis, and when he was ready for college, he 
entered the University of Minnesota, where he 
graduated in 1898. He remained as a graduate stu- 
dent at Minnesota until 1901, at which time he was 
granted the M.S. degree. The next year he was a 
graduate student at Columbia University, working 
with T. H. Morgan and E. B. Wilson, and the follow- 
ing year he worked at the Naples Zoological Station. 
Returning to America in 1903, he entered Chicago 
University, where he obtained the Ph.D. in 1904. He 
went to Indiana University as an instructor in the 
summer of 1904. Here he advanced rapidly and held 
the rank of associate professor at the time of his call 
to the University of Illinois in 1909. Beginning at 
Illinois as an assistant professor, he was promoted the 
next year to the rank of associate professor and in 
1915 to a professorship. Upon the retirement of 
Professor H. B. Ward in 1933, he was made head of 
the Department of Zoology and chairman of the Divi- 
sion of Biological Sciences. Because of ill health, he 
had retired from his executive duties in 1938. 

On May 29, 1911, he married Ida Benedicta Elling- 
son, of St. Morris, Wis. Mrs. Zeleny and a son, 
Charles, Jr., survive. 

Dr. Zeleny’s family is unique in that three of his 
brothers are scientists of note. Anthony Zeleny, now 
retired, was professor of physics at the University of 


Minnesota; John Zeleny is professor of physics at 
Yale; and Frank Zeleny is an engineer with the Bur- 
lington Railway. 

As is true with every great man, chronological facts 
such as those enumerated tell but little of the life of 
Charles Zeleny. They are cold, external. It was the 
writer’s good fortune to have been a student in Dr. 
Zeleny’s first class in embryology taught at the Bio- 
logical Station in the summer of 1904. For the next 
three years, our associations were intimate. We 
worked together, ate at the same table, played to- 
gether and tramped through the woods and fields 
together. The fact that one was teacher, the other 
student entered but little into our: thinking. The 
friendship formed in those early years remained to 
the end. As a friend he was true, somewhat reserved, 
seldom talked of his own personal affairs, possessed 
a subtle, sometimes mischievous, wit, appreciated by 
those who knew him best. Seldom did he complain 
about anything. Bitterness, if ‘present, was kept 
hidden. 

As a teacher he was kind, helpful, encouraging, 
stimulating. As a zoologist his papers in the fields 
of regeneration, experimental embryology and ge- 
netics speak for themselves. They rank among the 
best contributions of his time. Originality in think- 
ing stands out prominently in all his work. 

In recognition of his attainments, he was elected 
vice-president of section F of the American Associa- 
tion for the Advancement of Science in 1932, and 
president of the American Society of Zoologists 12 
1933. 

Dr. Zeleny’s death at the early age of 61 years 
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not only a loss to his relatives and friends, but to 


science. 
FERNANDUS PAYNE 


ALMON ERNEST PARKINS 


INCAPACITATED by hemiplegia since the previous 
September, Dr. A. E. Parkins, professor of geography 
at George Peabody College for Teachers, passed away 
at his home in Nashville, Tenn., on January 3, 1940. 

Dr. Parkins was born at Marysville, Mich., on 
January 10, 1879. At the age of 17 he began teaching 
in the rural schools of Emmett Township, Mich., spend- 
ing his summers as a wheelsman on the ore boats of 
the Great Lakes. Obtaining much of his training in 
the school of experience, he was a veteran teacher of 
27 when he received the bachelor of pedagogy degree 
from the State Normal College at Ypsilanti, Mich., and 
was even more mature with several years’ instruction 
in high-school and normal-college science to his credit 
when he finally received his B.S. and Ph.D. degrees 
from the University of Chicago, the latter in 1914 at 
the age of 35. During his stay at Chicago he did 
much writing and research in the field of geography, 
the materials to be used in the courses and publica- 
tions of Professors Barrows and Salisbury. 

After receiving his doctorate he became instructor 
in agricultural geology and geography at the Univer- 
sity of Missouri, and two years later (1916) joined the 
staff of George Peabody College for Teachers, where 
he served for twenty-three years. 

In 1905 Professor Parkins married Miss Eleanor 
(race Stone, of Port Huron, Mich., who survives him. 

Dr. Parkins was an earnest traveler in so far as 
his teaching duties permitted. He frequently con- 
ducted student parties on trips through interesting 

geographical regions. His more extensive journeys 
with Mrs. Parkins ineluded visits to the Pacific Coast, 
Canadian Northwest, Mexico, Newfoundland and Lab- 
rador and to Europe. 

In his professional activities Dr. Parkins was most 
Vigorous. His presidencies included that of the Ten- 
hessee Academy of Science in 1922, the National 
Council of Geography Teachers in 1925, the Associa- 
tion of American Geographers in 1929. He received 
the Distinguished Service Award of the National Coun- 
cil of Geography Teachers in 1934, and honorary 
M.Ed. from Ypsilanti State Teachers College in 1922. 
For considerable periods he was editor of the Annals 
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of the Association of American Geographers, associate 


editor of the Journal of Geography, chairman of the 
1933 Yearbook, National Society for the Study of 
Edueation. He was often consultant, as of the Cotton 
Division, Agricultural Adjustment Administration, in 
1935. 

Of his several books the most recent was the monu- 
mental “Our Natural Resources and Their Conserva- 
tion,” which he edited with the collaboration of J. 
Russell Whitaker. The list of his contributions to 
geographical and educational magazines and the mate- 
rials he prepared or revised for classroom use would 
be long indeed. 

There are few really great teachers in any age. Dr. 
Parkins undoubtedly belongs in the list of the great. 
All of us connected with the college will miss him. 
His students will feel his absence even more than the 
rest of us. He was, first and last, a great teacher. 

S. C. Garrison 
H. A. WEBB 
GEORGE PEABODY COLLEGE FOR TEACHERS 


‘ RECENT DEATHS AND MEMORIALS 


Dr. WituiAmM D. Haaearp, of Palm Beach, Florida, 
past president of the American Medical Association 
and of the American College of Surgeons, at one time 
professor of surgery and clinical surgery in the de- 
partment of medicine at Vanderbilt University, died 
on January 28 at the age of sixty-seven years. 


Dr. Harotp Mestre, dean of Bard College of Co- 
lumbia University at Annandale-on-Hudson, died on 
September 9 in his fifty-sixth year. Dr. Mestre was 
assistant professor of biophysics at Stanford Univer- 
sity from 1928 to 1933 and was for one year honorary 
fellow in the School of Medicine of Yale University. 
He became professor of biophysics at Bard College in 
1937 and was made dean in 1938. 


Dr. Marion MACKENZIE, who retired as professor 
of biology at Temple University, Philadelphia, in 
1930, died.on February 4. 


THE Animal Husbandry Building of the Ohio State 
University, which has been re-named Plumb Hall in 
memory of the late Professor Charles Sumner Plumb, 
who until his retirement in 1931 with the title emeritus 
was for thirty-seven years professor of agricultural 
chemistry in the College of Agriculture, was dedicated 
on February 2. 


SCIENTIFIC EVENTS 


THE NEW YORK ACADEMY OF MEDICINE 
THE address on January 4 of the president of the 

New York Academy of Medicine reviews the activities 

of the academy during the year 1939. He points out 


that “in some respects, the academy has made greater 
contributions during the past year to public welfare, 
to the welfare of medical education in general, to the 
welfare of its fellowship, than ever before in its his- 
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tory.” He says, however, that in other ways this has 
been a disappointing year. He writes in part: 


The finances of the academy continue to be a matter of 
great concern, and because of the necessity for balancing 
the budget, we have been forced to curtail our activities to 
such an extent that we can no longer be quite so efficient 
as in the recent past. This curtailment of activities in 
every department has been forced upon us because the re- 
quested budget for 1940 so far exceeds the academy’s 
income. I regret to say that only a small percentage of 
the academy fellowship has given the Fund-Raising Com- 
mittee its enthusiastic support, either through direct finan- 
cial contributions or by making individual efforts toward 
increasing academy endowment. 

Your Budget Committee has had a good deal of advice 
as to how the budget may be balanced. It has even been 
suggested that one activity might be dropped entirely. 
I can tell you that if all three of the Standing Committees 
of the academy were abolished, with their paid staffs, the 
surplus remaining after the budget had been balanced in 


this manner would be scarcely over five thousand dollars. . 


And then, one day the question might again be raised, as 
to whether the academy was properly an educational insti- 
tution, or if it was not rather a private institution main- 
taining a library. and section meetings for the benefit 
principally of its, fellowship. 


* * * * * * * 


So we find ourselves in a serious position, faced with the 
necessity to curtail the activities of various Standing Com- 
mittees of the academy and the library, by cutting ruth- 
lessly their requested budgets for 1940, which must entail 
the loss of competent, well-trained employees of long 
standing. 

I am not in any way exaggerating the dilemma in which 
we find ourselves. Be assured, we are going to carry on, 
carry on with all the enthusiasm which the various Stand- 
ing Committees and their staffs have shown in the past, in 
spite of these handicaps. We are not planning at the 
present time to abolish any Standing Committee, and we 
hope this will never become necessary. 

I think I have made it perfectly plain that, if the acad- 
emy is to go on with its service to the public, we shall have 
to have more endowment. During the last two or three 
years a very hard-working Fund-Raising Committee has 
managed to raise funds sufficient to help carry the burden. 
It has not been possible, however, to add most of the funds 
thus raised to endowment; they have in large measure 
been paid out of current expenses. This is a hand-to- 
mouth existence which can not be permitted to go on. 
We shall need additional endowment, if we are to continue 
to accept our responsibilities as we have in the past, and 
if we are to continue to develop our capacity for public 
service in normal fashion. 


SYMPOSIUM OF THE SOCIETY FOR 
DEVELOPMENT AND GROWTH 
A symposium on “Development and Growth” was 
held at North Truro, Mass., in August, 1939. Experts 
from a variety of fields gathered there for mutual 
exchange of views and joint discussion of topics of 
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common interest. Representatives of the fields of 
agriculture, bacteriology, biochemistry, biophysics, 
botany, cytology, embryology, endocrinology, genetic; 
histology, mathematics, pathology, philosophy, physi. 


ology and zoology concentrated on a single fo) ' 


issue. Correlation of facts and integration of ¢op. 
cepts relating to development were thus promoted, 

The success of this concerted effort at synthesis was 
so tangible that the group, as assembled at the meet. 
ing, decided to constitute a permanent body with the 
aim to rally for joint discussion and closer cooperation 
all those interested in development and growth, pri- 
marily by holding annual symposia of wide scope. 
Thus, a “Society for (the Study of) Development and 
Growth” was founded. An organizing committee wa; 
elected, which at present consists of Drs. Warren H. 
Lewis, chairman; Paul Weiss, secretary; Leigh Hoad- 
ley, treasurer; N. J. Berrill, Philip R. White, E. W. 
Sinnott, members. 

The committee has made arrangements for the next 
symposium to be held from June 20 to 26 at Salsbury 
Cove, Maine, with the following program (a half day 
reserved for each topic) : 

Thursday morning, “Structure of Protoplasm.” 

Thursday afternoon, “Synthesis of Protoplasm.” 

Friday morning, “Colloid Chemistry of Develop- 
ment and Growth.” 

Friday afternoon, “Chemical Factors of Growth.” 

Saturday morning, “Physical Factors of Growth.” 

Monday morning, “Cell Division in Relation to 
Development.” 

Monday afternoon, “Size-controlling Factors.” 

Tuesday morning, “Pathology of Development.” 

Tuesday afternoon, “Theories of Organization.” 

On that occasion, further details concerning the or- 
ganization and scope of the society will be considered. 
Membership is open to all interested in the synthesis 
of all studies and knowledge bearing on development 
in the widest sense. Annual dues have been tenta- 
tively fixed at $1; in addition, there will be a registra- 
tion fee of $1 for those attending the symposium. 
Those wishing to join the society are asked to comml- 
nicate with Dr. Paul Weiss, department of zoology, 
University of Chicago, Chicago. 


RESEARCH CONFERENCES ON CHEMISTRY 
AT GIBSON ISLAND 

THE Section on Chemistry of the American Asso¢id- 
tion for the Advancement of Science will again spons% 
a series of research conferences this summer to be held 
at Gibson Island, Maryland, under the direction of 
Neil E. Gordon, secretary of the section. The schedule 
thus far arranged is as follows: 


Chairman Topic Week of 
Dr. C. R. Wagner ‘‘Frontiers in Petro- 
leum Chemistry’? June 
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Fesruary 16, 1940 
*“Catalysis’’ June 24 
‘*Physical Data and 
Structural Inter- 
pretation of Or- 
ganic High Molec- 
ular Weight Type 
Compounds’’ 
‘¢Vitamins’’ 
**Relation of Struc- 
ture to Physiolog- 
ical Action’’ 
Dr. Maurice L. Huggins ‘‘ Applications of X- 
Ray and Electron 
Diffraction ’’ 


Dr. E. C. Williams 
Dr. H. L. Bender 


July 8 
Dr. C. G. King July 15 


Dr. Walter H. Hartung 


July 22 


July 29 


All those desiring to receive the complete program, 
including the names of the speakers and their topics 
for the various weeks or for any particular week, 
should apply to the director, Professor Neil E. Gordon, 
Central College, Fayette, Missouri. 


BERMUDA BIOLOGICAL STATION FOR 
RESEARCH 


THE fourteenth annual meeting of the corporation 
and a meeting of the Board of Trustees of the Ber- 
muda Biological Station for Research, Inc., were held, 
December 16, in New York City. 

Officers elected for 1940 were: President, Columbus 
Iselin, IL; Vice-president, A. G. Huntsman; Trea- 
surer, Ross G. Harrison; Secretary, J. H. Welsh. 

Reelected as trustees of the class retiring in 1943 
were: P. §. Galtsoff, E. N. Harvey, Columbus Iselin. 
II, Stanley Kemp, H. W. Rand. New trustees elected 
were: C.-P. Curtis, Jr., and G. P. Woollard. 

The station has been closed for a few months due 
largely to the fact that at the outbreak of the war in 
Europe the director was on leave of absence in En- 
gland. He has recently returned to Bermuda and since 
weekly sailings from New York are now being made 
by an American steamer, the laboratory will be re- 
opened to investigators at once. Those interested in 
working at the station during 1940 may obtain infor- 
mation regarding accommodations by writing the 
director, Dr. J. F. G. Wheeler, St. Georges, Bermuda, 
or the secretary, J. H. Welsh, Biological Laboratories, 
Harvard University, Cambridge, Mass. 


THE PHIPP§ AUDITORIUM OF THE COLO- 
RADO MUSEUM OF NATURAL HISTORY 


THE attendanee—463,130 for the year—at the Colo- 
tado Museum, Denver, of which Alfred M. Bailey is 
director, was the largest in its history. During the 
year the Phipps Auditorium, which seats about 1,000 
people, has been erected as a result of a gift of $137,- 
500 by former United States Senator and Mrs. Law- 
rence C. Phipps, of Denver, and a grant of $112,500 
by the Publie Works Administration. The program 
of dedication took place on January 11, with eight 
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hundred invited guests in attendance. Governor Ralph 
L. Carr, Mayor Benjamin F. Stapleton, Charles H. 
Hanington, president of the museum, Thomas A. Dines 
and Senator Lawrence C. Phipps were the principal 
speakers. Director Alfred M. Bailey showed excerpts 
from the museum’s new color films, and Major Alfred 
M. Collins, guest speaker, told of his African travels. 

The auditorium, which was designed by Architect 
Roland L. Linder, is 98 feet wide and 140 feet long, 
of terra cotta, brick and Fort Collins stone. In pre- 
senting funds to match the Federal grant, Senator 
Phipps, long a trustee, expressed the wish that the 
auditorium “would fulfill cultural needs by making a 
common meeting place for those interested in the arts 
and sciences.” In designing the auditorium the latest 
information available on acoustical treatment has been 
taken into consideration; space is provided for a con- 
cert organ and the stage accommodates a seventy-five 
piece orchestra. The latest type of standard and six- 
teen millimeter motion picture projection and sound 
equipment has been installed, including two motiograph 
standards and one Holmes sixteen millimeter, so that 
educational programs for adults and children may be 
provided. The main floor has a seating capacity of 
seven hundred and fifty, with two hundred and fifty 
additional seats in the baleony. Motion-pieture pro- 
grams have been arranged for children each Saturday 
morning and on Sunday afternoons for naturalists, 
travelers and explorers. Provision has been made for 
the dismantling of the old North American and South 
American bird groups and for the installation of new 
habitat cases. The exhibits will be reassembled in the 
new cases, with those of the Standley Memorial Wing 
depicting habitats from the Arctic areas to the Gulf of 
Mexico, and those in the James Memorial Wing show- 
ing bird life from Mexico through South America. 
The new cases have concave backgrounds with domed 
ceilings and slanting plate glass fronts seven and a 
half feet high, and from thirteen to fourteen feet in 
length. The new type General Electric fluorescent 
lights have been installed in especially built fixtures. 
A group of W.P.A. artists, under the supervision of 
Curator Robert J. Niedrach, are now painting the 
large panoramic views of the Bering Sea Island Group, 
the Ice Floe Group, the Alaskan Tundra, the Bona- 
venture Island Group and several Brazilian back- 
grounds. 

GIFTS FOR SCIENTIFIC RESEARCH AT 

CORNELL UNIVERSITY 

CoRNELL UNIVERSITY received gifts amounting to 
$489,805 during the first half of the academic year 
ending January 1, the colleges at Ithaca receiving the 
sum of $349,170 and Corneli University Medical Col- 
lege in New York City $140,635, the total amount 
representing an increase of $130,651 over gifts of 
$359,154 received during the same period last year. 
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Gifts for scientific research, according to the official 
announcement, included the following: 


The Rockefeller Foundation allotted $8,500 to the col- 


leges in Ithaca for research in longevity, Far Eastern 
studies and reflex behavior research. The Medical College 
in New York received grants from this foundation amount- 
ing to $33,404 for the Rockefeller Chemistry Fund, tuber- 
culosis studies, the operation of the Health Center Divi- 
sion of the Public Health Department, the maintenance of 
the anatomy farm devoted to animal research and for 
studies in chemistry. 

From the Josiah Macy, Jr., Foundation, grants were 
received amounting to $13,875 for studies of pneumonia, 
family health fund, research of neuroses in farm animals, 
endocrine glands, neurology, senility and for the social 
survey fund. 

Among gifts for the colleges in Ithaca during the half 
year were $133,949 from the estate of John MeMullen. 
This will be added to the fund established by the univer- 
sity in 1923 for engineering scholarships. It now amounts 
to $1,945,426 and several hundred students are receiving 


its benefits. 
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The National Geographic Society allotted $1,000 fo, 
studies of the aurora. Research Associate Albert R. Brand 
gave $1,100 for research in bird song recording, and the 
American Philosophical Society made a grant of $600 fo; 
research in isotopes. Mrs. Adelaide C. Snyder, of Minne. 
apolis, gave $1,000 for research in the chemistry of nutri. 
tion. 

The Medical College received grants from the Mjj. 
bank Memorial Fund amounting to $2,500 for a study of 
nutrition of adolescents; the Russell Sage Institute of 
Pathology gave $10,500 for research with the calorimeter 
and radiometer; the National Infantile Paralysis Fund 
gave $2,500 for infantile paralysis research; the John and 
Mary R. Markle Foundation gave $3,000 for pemphigus 
research ; $7,500 was received from William E. Benjamin 
for research in the department of physiology; the estate 
of Dr. John Rogers provided $2,573 for a fund for ex. 
perimental biochemistry; the National Research Council 
allotted $2,559 for a fund for morphology and metabolism; 
from the Friedsam Foundation $1,500 was received for a 
fund for neurology; John Staige Davis, Jr., gave $14,500 
for pharmacological research, and William R. Warner gave 
a fellowship fund of $2,000. 


SCIENTIFIC NOTES AND NEWS| 


Tue first award of the Leon Bernard Prize, estab- 
lished by the Health Committee of the League of 
Nations and consisting of a bronze medal and the sum 
of 1,000 Swiss franes, was made to Dr. Wilbur A. 
Sawyer, director of the International Health Division 
of the Rockefeller Foundation, at a dinner of the 
League of Nations Association in New York on Janu- 
ary 29, as a tribute to his achievements in the field of 
yellow fever and to his success in extending medico- 
social protection to the populations of many countries. 
The presentation was made by former Surgeon General 
Hugh S. Cumming. Through the death of Professor 
Bernard in 1934 the Health Committee of the League 
of Nations lost one of its most prominent members. 
Being desirous of perpetuating his memory, the com- 
mittee decided to create a foundation to be known 
as the Leon Bernard Foundation, the object of which 
would be the award of an international prize to reward 
practical achievements in the field of social medicine. 


Royat W. Sorensen, professor of electrical engi- 
neering and head of the department of electrical engi- 
neering at the California Institute of Technology, has 
been nominated for president of the American Insti- 
tute of Electrical Engineers. Professor Sorensen has 
been a consulting engineer for the U. S. Electrical 
Manufacturing Company in connection with induction 
motor design. In association with Dr. R. A. Millikan, 
he developed and patented a vacuum type of cireuit 
breaker. Since 1931 he has served as a member of 
the Board of Consulting Engineers for the Metro- 
politan Water District of Southern California, which 


is building the Colorado River Aqueduct to Southern 
California. 


AT the annual meeting of the Harvey Society, held 
on January 26, the following officers were elected for 
the year 1940-1941: President, Dr. Herbert S. Gasser, 
director of the Rockefeller Institute for Medical Re- 
search; Vice-president, Dr. Homer W. Smith, pro- 
fessor of physiology at the New York University Col- 
lege of Medicine; Treasurer, Dr. Kenneth Goodner 
(re-elected) ; Secretary, Dr. Thomas Francis, Jr. (re- 
elected) ; Dr. Nathan Chandler Foot, Dr. Vincent du 
Vigneaud and Dr. Michael Heidelberger were elected 
members of the council. 


Dr. Liserty Hype Balzey, professor of agriculture 
emeritus at Cornell University and director of the 
Bailey Hortorium, was elected president of the Amer- 
iean Society of Plant Taxonomists at the recell 
Columbus meeting. 

Dr. Mazycox P. RaveNEL, professor of bacteriology 
and preventive medicine at the University of Missouri 
from 1914 until 1936, when he became professor emer 
itus, has been presented by his former students with 
his portrait painted by Albert Adams Sloan. The 
painting has been hung in the library of the School of 
Medicine. The formal presentation will take plac 
later. 

Dr. I. M. Koruorr, professor and chief of the Dr 
vision of Analytical Chemistry of the School of Chet 
istry of the University of Minnesota, has been elected 
a member of the Royal Flemish Academy of Scien 
Literature and Fine Arts. 
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Dr. RupoLPH M. ANDERSON, chief of the division of 
biology of the National Museum of Canada at Ot- 
tawa, has been elected a corresponding member of the 
Zoological Society of London. 


Ar the annual dinner of the Brown University Club 
of New York City on February 6 one of the three 
bronze plaques awarded to distinguished alumni was 

resented to Dr. M. L. Crossley, director of research 
for the Caleo Chemical Division of the American 


Cyanamid Company. 


Tue Jefferson interacademy award of a hundred 
dollars has been given to Dr. F. H. MeCutcheon, of 
the North Carolina State College, Raleigh, in recog- 
nition of his paper on “Respiration in the Grasshop- 
per.” “Noteworthy papers” are selected by each of 
the various academies of the southeastern states and 
submitted to a national committee for the final award. 


THE 1939 King award for the most meritorious 
paper presented at a meeting of the Kentucky Acad- 
emy of Science has been given to Dr. W. R. Allen, 
professor of zoology of the University of Kentucky. 
Dr. Allen’s paper was entitled “Science and Human 
Mores.” This annual award of $50 was established 
for a period of five years by Mr. and Mrs. Fain White 
King, of Wickliffe, Ky. It is to be presented each 
year to “the author of the most outstanding paper of 
the meeting.” 


Dr. JAY B. NasH, chairman of the department of 
physical education and health of the New York Uni- 
versity School of Education, was presented on Janu- 
ary 27 at a luncheon of the New York City Health and 
Physical Edueation Teachers Association with the 
Luther Halsey Gulick Award for “distinguished ser- 
viee in physical edueation and allied fields.” 


Tue Harrison Lectureship Medal of the Pharma- 
ceutical Society of Great Britain was awarded to A. D. 
Powell on January 9, when he delivered the Harrison 
Memorial lecture of the society entitled “Drug Stand- 
ards : their Development and Application.” The medal 
's awarded biennially to commemorate Colonel E. F. 
§ Harrison, the distinguished pharmaceutical chemist. 


Eart Russet has been appointed William James 
lecturer on philosophy at Harvard University for the 
frst half of the next academic year, 1940-41. He will 
;Sive twelve public lectures on “Language and Fact” 
p2nd will hold a seminar in the department of phi- 
losophy. Lord Russell is lecturing this year at the 
University of California at Los Angeles. 


Dr. Bayne-Jonzs has declined reappoint- 
ment to the office of dean of the Yale School of Medi- 
tine at the end of the five-year term for which he was 
elected which expires on July 1. He expects to devote 
store time to his work as director of the board of scien- 
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tifie advisers of the Jane Coffin Childs Memorial Fund 
for cancer research at the university. Dr. Bayne- 
Jones had been for nine years professor of bacteri- 
ology at the School of Medicine and Dentistry at the 
University of Rochester before he succeeded Dr. Milton 
C. Winternitz as dean of the Yale School of Medicine 
in 1935. 


AveGusisNE W. Buarr, professor of agricultural 
chemistry and soil chemist: of the department of soils 
of the New Jersey State College of Agriculture and 
Experiment Station of Rutgers University, retired on 
January 2 after serving for twenty-eight years. He 
is sueceeded by Dr. Firman E. Bear, science editor of 
the Country Home Magazine. | 


Dr. Hamitton H. ANDERSON, assistant clinical pro- 
fessor of pharmacology at the Medical School of the 
University of California, has resigned to accept a pro- 
fessorship in pharmacology at the Peiping Union Med- 
ical College, China. 


Dr. Don W. Gupakunst, who has been associated 
with the U. 8S. Public Health Service, has been ap- 
pointed medical director of the National Foundation 
for Infantile Paralysis, with headquarters at the offices 
of the foundation at 120 Broadway, New York City. 


A REPORT in Nature states that Dr. C. H. Desch, who 
retired on reaching the age limit from the post of 
superintendent of the department of metallurgy and 
metallurgical chemistry of the National Physical Lab- 
oratory, England, on December 31, will be succeeded 
by Dr. C. Sykes, of the Metropolitan- Vickers Research 
Laboratories. Dr. Sykes will take up his work at Ted- 
dington on March 1. 


Dr. Jacos PapisH, professor of chemistry at Cornell 
University, has leave of absence for the second term. 


Dr. M. Mann, director of the National 
Zoological Park at Washington, D. C., sailed from 
New York on February 14. He is leader of an expe- 
dition to Liberia sponsored by the Smithsonian Insti- 
tution. He plans to collect animals and birds for the 
park. 


THE Journal of the American Medical Association 
states that the following medical men are visiting the 
United States: Dr. Hugo Chiodi with a scholarship of 
the Rockefellor Foundation to carry on studies in the 
Fatigue Laboratory of Harvard. Dr. Flaminio Vidal 
with a scholarship of the Rockefeller Foundation to 
work on the subject of neurology under Dr. S. W. 
Ranson in Chicago. Dr. Eduardo de Robertis with a 
scholarship of the Fundacién Devoto of the Academia 
Nacional de Medicina of Buenos Aires to study his- 
tology at the University of Chicago. Drs. Joaquin 
Llacer and J. Sozzi with the scholarship of the 
Asociacién Argentina para el Progreso de las Ciencias 
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to study microchemistry in New York University. 
Dr. Armando Parodi with a scholarship of the Rocke- 
feller Foundation to study viruses at the Rockefeller 
Institute for Medical Research. Dr. C. Galli Mainini 
will study nutritional diseases with Dr. E. P. Joslin, 
of the Harvard Medical School. 


Dr. Harrison E. Howe, editor of Industrial and 
Engineering Chemistry, will deliver a John Howard 
Appleton Lecture at Brown University on the evening 
of February 23. His subject will be “Chemistry in 
the Nation’s Business.” 
public. 


Dr. Haroun C. Urey, professor of chemistry at Co- 
lumbia University, lectured at the Iowa State College 
on January 29 and 30. He spoke on “Methods of 
Separating Isotopes” and on the “Use of Isotopes as 
Tags in Chemical Reactions.” 


THE Kappa Chapter of the Society of Sigma Xi, 
Columbia University, has arranged the following lec- 
tures during the spring: February 20, “The Verte- 
brate Eye and Its Photoreceptors,” by Dr. Samuel R. 
Detwiler, professor of anatomy, Columbia University; 
March 19, “Genetics and Geometry,” by Dr. Edmund 
W. Sinnott, professor of botany, Barnard College, 
Columbia University, and May 7, “The Art and Sci- 
ence of the Mayans,” by Dr. Herbert J. Spinden, 
curator of American Indian art and primitive cul- 
tures at the Museum of the Brooklyn Institute. 


Dr. ALAN R. Moritz, professor of legal medicine at 
the Harvard Medical School, will deliver the sixteenth 
Ludvig Hektoen Lecture of the Frank Billings Foun- 
dation of the Institute of Medicine of Chicago on the 
evening of February 23. He will speak on “Medical 
Science and the Administration of Justice.” On the 
same day there will be a medicolegal conference under 
the auspices of the committee of the institute on local 
medicolegal problems, Dr. Oscar T. Schultz, chairman. 
The morning session, with Dr. Schultz presiding, will 
be held in the amphitheater of Cook County Morgue 
and will be given by the scientific staff of the Cook 
County coroner’s office. The afternoon session, with 
Dean Albert J. Harno, of the College of Law of the 
University of Illinois, presiding, will be held at the 
University of Illinois College of Medicine. Addresses 
will be made by Captain John I. Howe, of the Chicago 
Police Department; Dr. I. Davidsohn, pathologist of 
the Mount Sinai Hospital; Fred E. Inbau, director of 
the Chicago Police Scientific Crime Detection Labora- 
tory, and Benjamin C. Bachrach, public defender of 
Cook County, and a tour will be made of the Chicago 
police laboratories. 

A CONFERENCE on “Physical-chemical and Organic- 


chemical Evidence Regarding Crystalline Protein 
Molecules” was held at the American Museum on 
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February 2 and 3 under the auspices of the Sectio, 
of Chemistry and Physies of the New York Academy 
of Sciences. There were one hundred and sixty j, 
attendance. The papers presented, which were in ea¢) 
case followed by full discussion by invited speaker 
were: “Evidence Regarding the Composition of Py. 
tein Molecules,” H. B. Vickery, Connecticut Agric). 
tural Experiment Station; “Regarding the Size ang 
Shape of Protein Molecules. Ultracentrifugation, 
Diffusion, Viscosity, Dielectric Dispersion and Double 
Refraction of Flow,” J. L. Oncley, Harvard Medica) 
School, and “Regarding the Structure of Protein Mole. 
cules,’ B. Warren and I. Fankuchen, Massachusetts 


Institute of Technology. 


THE Southeastern Section of the American Physical 
Society will hold its sixth annual meeting on March 2 
and 23, at the Citadel, in Charleston, 8. C. A portion 
of the program will be devoted to the subject “Applied 
Physies in the South.” Dr. Paul D. Foote, executive 
vice-president of the Gulf Research and Development 
Company, has been invited to speak on “Gasoline, 
from the Point of View of the Physicist.” 


AccorDINnG to the terms of the will of the late Ki. 
ward Harkness, as reported in the daily press, after 
specific bequests have been made, one half of the 
remainder of the estate on the death of Mrs. Mary 
Stillman Harkness will go to the Commonwealth Fun¢, 
the corporation established by Mr. Harkness and his 
mother for medical research and for charitable pur- 
poses, the funds to be used at the discretion of the 
board of directors; one fourth to the Presbyterian 
Hospital, of which one unit, the Harkness Pavilion, 
is named in his honor; the remaining quarter of the 
estate is left to the following institutions in propor 
tions to be designated by Mrs. Harkness in her wil 
or to be divided in equal shares, should she fail t0 
do so: The College of Physicians and Surgeons of 
Columbia University, the Metropolitan Museum 
Art, Yale University, Harvard University, New York 
Public Library, St. Paul’s School, Concord, N. #, 
Hampton Normal and Agricultural Institute, Hamp- 
ton, Va., New York Association for Improving lt 
Condition of the Poor, Charity Organization Society 
of the City of New York, and Atlanta University 
During his life-time Mr. Harkness gave away 2 SU 
estimated to be $100,000,000. 


CuarLes Avaustus Strona, philosopher and ps 


chologist, formerly professor in Columbia Univers} 
who had lived in Fiesole, Italy, for the past thir) 
years, established by his will a trust fund of the 4 
proximate value of $133,000, the income of whieh is” 
be used for fellowships in science and _philosop)t 
The trustees of the fund are Earl Russell, Geo? 
Edward Moore and Julian Huxley. . 
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A new seismograph station began operation at the 
Utah State Agricultural College, Logan, on January 
96. The equipment of the station consists of a 12-inch 
acceleragraph of the Montana type which has been 
installed by the U. S. Coast and Geodetic Survey, and 
a two-component Wood-Anderson seismograph with 
, six-second period. Funds for the purchase of the 
Wood-Anderson instruments were bequeathed to the 
college by the late Thomas P. Oldham and the station 
will be known as the Oldham Seismograph Station in 
his honor. The instruments are installed in the base- 
ment of the south wing of the Administration Build- 
ing. The pier rests on well-cemented gravels de- 
posited as a delta by the Logan River in Pleistocene 
Lake Bonneville. The approximate geographic loca- 
tion of the station is longitude 111° 49’ west and lati- 
tude 41° 45’ north. The station will be conducted by 
the staff and students of the department of geology. 


Tue Alaskan Branch of the U. S. Geological Survey 
has recently started the office compilation of multiple- 
lens airplane photographs covering an area of about 
5,000 square miles in the broad valley of the Tanana 
River in the interior of Alaska. The area, which was 
photographed by the Geological Survey in 1938, lies 
between Fairbanks on the west and the international 
boundary on the east. The pictures were taken from 
an elevation of about 15,000 feet, so that one inch on 
the photographs is equal to about 2,500 feet on the 
ground. From the photographs there will be con- 
structed a planimetric map that will be published on 
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a seale of 4 miles to the inch. The work, which is 
under the direction of Gerald FitzGerald, will probably 
take until the end of the current government fiscal 
year. 


A PRELIMINARY statement recently prepared by 
the Alaskan Branch of the Geological Survey reports 
the estimated value of minerals produced in 1939 from 
Alaska mines as $24,888,000. This brings the total 
mineral production of the Territory to over $800,000,- 
000. Of the production in 1939, gold accounted for 
$22,900,000. The value of the platinum metals re- 
covered from its mines in that year is estimated at 
$936,000, which places Alaska among the half-dozen 
largest platinum-producing countries of the world. 


Limitep facilities and a limited budget have again 
restricted the number of students who could be re- 
ceived at the College of Natural Sciences at Yenching 
University for the present academic year. More than 
half of the thousand applicants for entrance to the 
university applied to enter the College of Natural 
Sciences. The enrolment figures in natural sciences 
for the fall semester of 1939 show graduate students, 
27; seniors, 23; juniors, 54; sophomores, 144, and 
freshmen, 107. The undergraduate enrolment in the 
college (excluding freshmen) classified according to 
departments is as follows: biology, 7; chemistry, 46; 
home economics, 20; mathematics, 13; physics, 39; 
pre-medicine, 53; pre-engineering, 12; pre-nursing, 
5, and unelassified, 26. The registration for the entire 
university is 982. 


DISCUSSION 


THE SMALLER ANIMALS OF THE GREAT 
PLAINS 


THE rodents of the grassland, particularly ground. 
= Squirrels, prairie dogs, kangaroo rats and jack-rabbits, 


have long constituted a problem in grazing areas as 
competitors with live stock. Their increases on the 
plains are well deseribed by Merriam in the Year Book 
of the United States Department of Agriculture for 
1901. He states that on many parts of the plains 
prairie dogs were more abundant in 1900 than for- 
merly and their colonies had overspread extensive 
areas previously unoceupied. This is due to the aid of 
the settlers, (1) by decreasing the animal’s natural 
enemies, and (2) by inereasing the food supply. The 
Settler wages warfare against the coyotes, kit foxes, 
badgers, ferrets, weasels, hawks, owls, snakes and other 
predatory animals which had ‘previously held the 


@ Prairie dogs in check. “The prairie dogs have multi- 


plied until they have become a pernicious enemy to 
agriculture, 


me example, one South Dakota settler states that 
“out fifteen years ago his children noticed two or 


three burrows about a mile from his house, and now 
they have spread over and occupied a full quarter 


- section (160 acres), having surrounded his house and 


taken possession of all the land near it.” Merriam 
cites many examples of losses, among others, that of 
a cattle ranch which had its earrying capacity cut from 
1,000 cattle to 500 by an increase of prairie dogs, which 
extended to cover 300 square miles, causing a decrease 
in population and the abandonment of a post office. 
The natural enemies of the plains rodents have been 
decimated through prejudices and the use of poisons. 
Also, flesh-eating animals usually have good coats and 
are trapped for fur. This applies to the black-footed 
ferret, the present status of which appears to be very 
much in doubt. Merriam states that this animal alone 
was capable of holding plains rodents in check. The 
only report of specimens in recent years comes to the 
writer from Hamilton County, Kansas, which is near 
the Colorado line. Merriam also described the method 
of attack of the kit fox. Of this animal, Seton says, 
“Harmless as a rabbit, he is harmless to man and man’s 
interests . . . readily takes the poison bait used now- 


|_| 
On 
ny 
in 
eh 
ul. 
nd 
ble 
sal 
le. 
tts 
al 
22 
on 
ed 
ve 
ot 
e, 
i 
eT 
he 
d, 
13 
ne 
k 


168 


adays for killing coyotes.” The writer has seen only 
one of these in recent years, and the status is difficult 
to determine. The badger is somewhat disliked by 
cowboys because horses may step into its holes with 
serious results. The prairie dog is nearly equally dan- 
gerous, and this rodent increases when the badger is 
absent. It has been practically extirpated over most 
of the plains area, in part due to the value of its fur. 
Similar processes have reduced the hawks and owls of 
the Great Plains along with all the other flesh-eaters. 
Many are likely to disappear completely unless some 
special means is taken to preserve them. When one 
reads Sweetman’,  vok on “Biological Control of In- 
sects,” he wonders why this idea was not extended to 
control of rodents in grassland areas. A large undis- 
turbed area would afford opportunity for the study 
of natural biological control of rodent outbreaks and 
would quite possibly eliminate the constantly recurring 
exhaustive and dangerous application of poison. For 
this purpose, an area of natural plains grassland not 
overgrazed by large animals is essential. 

The life histories, water relations and competition of 
grasses is also’in need of extended investigations. 
The facts of the origin and original habitat of the 
species occurring as pests under agricultural condi- 
tions often throw much light on causes of outbreaks. 
For example, the pale western cutworm, a pest of 
cultivated grain, originally lived about the dust wal- 


lows of the bison and spread to plowed fields, where 


similar conditions occurred. This fact was discovered 
by the Canadian entomologists, who had opportunities 
to observe natural conditions superior to those afforded 
in the United States. All these problems require long- 
time observation on lands where wildlife is managed 
on a hands-off basis. 
V. E. SHELFORD 
UNIVERSITY OF ILLINOIS 


ANAPLASMOSIS AMONG DEER IN THE 
NATURAL STATE 


Over a period of years, speradic outbreaks of ana- 
_ plasmosis have been reported from various cattle 
ranches in the foothill areas near Mt. Hamilton, Cali- 
fornia. The source of the infection was never defi- 
nitely established, but at one ranch, particularly, the 
suspicion arose on more than one occasion that the 
disease was transmitted mechanically through the 
bleeding and vaccination of the herd, although the 
aseptic precautions with which these procedures were 
carried out would seem to preclude that possibility. 
Since no hunting was allowed on the above-men- 
tioned ranch, the deer roaming the vicinity increased 
to the point of becoming a nuisance, and permission 
for their destruction was requested of the State Divi- 
sion of Fish and Game. The request granted, Mr. 
Gordon True, Jr., of the Fish and Game Division, 
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inquired whether the writers would be interested jy 
investigating the possibility of carriers among the 
deer and kindly obtained ticks and samples of blo 
from them at the time the animals were killed. 4, 
also reported the deer to be Odocoileus hemiony 
columbianus (Richardson), commonly spoken of , 
Columbian blacktail or coast deer. Professor W. 3 
Herms and Dr. D. E. Howell, of the Division of }), 
tomology and Parasitology at the University of (yj. 
fornia, identified the ticks from the deer as Dern, 
centor occidentalis, 
On July 25, 1939, 10 cubic centimeters of poole 
blood from five deer were inoculated into a young cy im 
217. Three days later, 5 cubic centimeters of pockifil 
blood from two other deer were inoculated into th 
same cow. Smears prepared from the blood before} 
was pooled showed a very few typical-looking mx. 
ginal bodies or Anaplasma in three deer. 
Beginning on the seventeenth day following th 
second injection, the blood of 217 was examined 
weekly intervals. The examination on the forty. 
second day after the second inoculation revealed 
few bodies, and from this time on, the blood pictur 
progressed in the manner characteristic of anaplu 
mosis; that is, the marginal bodies became increa- fi 
ingly plentiful, anisocytosis appeared, followed yar 
regenerative red cell changes; namely, polychromatji 
philia, punctate basophilia and nucleated red cr 
puscles. Typical symptoms developed, such as 
ciation, quickened pulse and respiration, some drool 
ing from the mouth and slight discharge from tl 
nose. Recovery was fairly rapid. 
Neitz and du Toit’s report of 1932 on the tram 
mission of anaplasmosis to antelopes was supple 
mented by that of the writers? the following yea, 
proving that deer become carriers following inocult 
tion of infective blood and suggesting that, in th 
natural state, they afforded a potential reservoir ¢ 
the infection. The experiment here described estab 
lishes this possibility as a conclusive fact. 
Since D. occidentalis, the tick infesting the det 
used in this experiment, has already been incriti 
nated? as a biologieal agent responsible for the spre 
of anaplasmosis, the logical assumption is, therefor 
that ticks probably were the sole means of coniit 
between the cattle on the ranch previously mentions 
and the deer inhabiting that area. 


HoutcHins Boynto% 
Guapys M. Woops 
UNIVERSITY OF CALIFORNIA, BERKELEY 
1P. J. du Toit, Twelfth International Veterinary 
gress, III: 325, 1934. : 
2 William Hutchins Boynton and Gladys M. 
Science, 78: 559-560, 1933. 
3 William Hutchins Boynton, William B. Herms, 
Howell and Gladys M. Woods, Jour. Amer. Vet. Mf 
Asn., 88, n.s., 41: 500, 1936. 
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dj INCREASING THE USEFULNESS OF MAPS 
ne Tue practice of making maps divided off into arbi- 


trary regions indicated by A-1, 2, 3, 4; B-1, 2, 3, 4, ete., 
Temas a means of locating points, does not meet present 
needs. Who has not had to sean minutely over such 
an area On Many occasions in search of some town, 
’, Rigmeand after finding it spent additional time in determin- 
Ending its distance from some point of reference by the 
Ca muse of a scale of miles at the bottom of the map? 
Perhaps the point of reference is on a different map 
B with a different seale of miles, or perhaps other regions 
olejfmmon independent maps intervene, in which case the 
corm investigation becomes inereasingly complex and inac- 
vole Beurate as well. Even if a single map is found which 
 thimmincludes the two points in question, distances so mea- 
re jfmgesured are only approximate, and they are increasingly 
inaccurate if one of the points is near the edge of a 
map representing an area appreciable in comparison 
with the size of the earth, for the projection of spheri- 
cal areas on plane surfaces necessarily involves distor- 
tion. In any case, knowing that a city is located in 
(-5 on a particular map gives no information con- 
cerning its position on another map or on the earth’s 
surface. 
Instead of listing cities and towns in such arbitrary 
| bymeregions, let their latitudes and longitudes be specified ; 
atefmmethen the simplest space interpolation immediately 
corm locates their positions on the map. Determination of 
distances would be greatly facilitated. 
roo: Lach degree of latitude is almost 70 miles (more nearly 
- the—69 miles), and while the linear distance represented by 
a degree of longitude changes gradually with latitude, 
‘aus fmmmthose values should be marked on the right and left 
‘fM™m>orders alongside the. numbers of the parallels. Not 
nly would we be able to establish quickly approxi- 
mate distances and directions without even finding the 
spoints on the map, but also remembering that each 
fifteen degrees of longitude represents an hour of dif- 
ference in sun time, a simple mental calculation in- 
stantly establishes the probable difference in standard 
time between the two regions. 
This reform would be advantageous to the tourist 
tnd would be an aid to scientific thinking on the part 
bf the layman. Not the least important advantage 


MANGANESE DEFICIENCY FOR CITRUS IN 
CALIFORNIA 


Many investigators of plant physiology have shown 
hat a deficieney of manganese causes abnormal devel- 
pment of plant foliage. Camp and Reuther’ have 
lescribed deficiency symptoms on orange and grape- 


‘ A. F. Camp and Walter Reuther, Florida Agr. Expt. 
id. Ann. Rpt., 1937, pp. 32-135. 
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would be to the grade-school student of geography 
whose interest would be greatly increased in studying 
positions of countries and cities with respect to his 
own position instead of with respect to some locality 
he has never visited and in which he has little interest. 
There is, of course, nothing to prevent the scientifically 
minded student from noting the approximate latitude 
and longtitude of the places he finds on a globe or 
map, since lines of latitude and longitude are shown 
on maps in geographies and encyclopedias in general 
use, but there is a tendency for one to think he has 
located a place when he has found it on a map without 
having made any determination of its absolute position 
on the earth’s surface. Relatively few people are 
accustomed to making any use of latitude and longi- 
tude in the interpretation of maps. 

The objection may be raised that it is less simple 
to list the position of a town as 42° 44’ N, 93° 17° W 
than to write it merely as C-5. But obviously the N 
or S, E or W ean be omitted from the individuai list- 
ings, except for regions near the equator, prime 
meridian or 180 degrees longitude. Further simplifica- 
tion would be accomplished by recording the nearest 
tenth of a degree instead of minutes of angle. The 
illustration above would then appear as 42.7, 93.3 
under columns headed, degrees north, degrees west. 
On the very largest scale maps of small areas, the use 
of hundredths of degrees might be warranted, but in 
that case hundreds, tens and possibly vnits of degrees 
need not be repeated. 

It is true that the general public is not quick to 
welcome unfamiliar innovations, but most people have 
learned to interpolate in the use of measuring rods, - 
and an increasingly large number are becoming 
familiar with the more difficult interpolations in using 
a slide rule. After a single use few persons would 
desire the present style of listing of points; but for 
the convenience of those who still preferred the graphi- 
eal determination of distance, a scale of miles should 
be retained to supplement the proposed scheme. 


R. L. Epwarps 
MIAMI UNIVERSITY, 
OXFORD, OHIO 
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fruit trees in Florida soils, while Taylor and Burns? 
have reported them on oranges in New Zealand. Haas* 
has deseribed symptoms on citrus grown in nutrient 
cultures. Extension and clarification of descriptions 
of deficiency symptoms on citrus, especially on lemon 

2G. G. Taylor and M. M. Burns, New Zealand Jour. Sct. 


and Technol., 20(2): 115A—119A, 1938. 
3A. R. C. Haas, Hilgardia, 7(4): 181-206, 1932. 


oned 
Ved 


170 SCIENCE 


trees, has resulted from recent studies by Chapman, 
_ Liebig and Parker.* 

For many years investigators’ in California have 
applied manganese to soil and to leaves of citrus trees 
in an effort to diagnose the cause of subnormal tree 
behavior. Results of concluded trials are not definite. 
Recently, however, responses to manganese treatments 


have been obtained on citrus trees in the Santa Clara: 


River valley in southern California. Certain vigorous 
lemon trees in that area normally produce young leaves 
which are pale green in color with sharply defined 
green midrib and veins. Very pale green blotches, 
about 3mm in diameter, appear at random in inter- 
veinal spaces. Occasional terminal leaves are devoid 
of green color. Old leaves are frequently affected with 
a faint mottling. Spraying of the leaves of one limb 
of one of these trees with a concentrated solution of 
MnS0O, in August, 1937, resulted in severe injury and 
repression of new growth. Some new growth appeared 
on this limb during 1939, however, and in August was 
considered normal. No improvement was noticed else- 
where. Liberal applications of MnSO, in 1937 to the 
soil about other trees in this area have not yet caused 
improvement. 

In July, 1939, we inspected a lemon orchard in the 
same valley, in which the trees are subject to premature 
“decline.” Recent foliage of trees in the beginning 
stages of decline showed typical symptoms of man- 
ganese deficiency, as recently determined.* Analysis 
of such leaves indicated a low manganese content. 
Treatment of several trees on August 2, 1939, by injec- 
tion with C.P. MnCl,:4H,O solutions and erystals 
(3-8 gm per 3-inch limb), as well as by spraying with 
1.25-1.5 per cent. solutions of this material, resulted 
in greening of leaves within 15 days. The sprays 
caused slight burning of tender leaves. 

Subsequently, several hundred trees were treated by 
spraying and injection with corresponding effects. 
The results indicate a deficiency of manganese for 
citrus trees in this area. The relations of this condi- 
tion to premature decline of fruit trees may be of 
importance. 

E. R. ParKER 
H. D. CHAPMAN 
R. W. SourHwick 
UNIVERSITY OF CALIFORNIA CITRUS 
EXPERIMENT STATION, 
RIVERSIDE, CALIFORNIA 


THE PRODUCTION AND UTILIZATION 
OF ALCOHOL BY PLANT TISSUES 


Some recent work in this laboratory on the metabo- 


4H. D. Chapman, Geo. F. Liebig and E. R. Parker, 
California Citrograph, 24: 454; 25: 11-15. 

5L. D. Batchelor, E. R. Parker, G. Surr and R. W. 
Southwick, unpublished data. 
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lism of legume nodules and of legume and non-legume 
roots has led to results which apply to the genera) 
problem of the role of ethyl alcohol in plant respira. 
tion. Since these results have a broader application 
than merely to nodule metabolism, in connection with 
which they will be published in full, it seems worth 
while to give a brief résumé of them here. 

The investigations were carried out partly by the 
Warburg manometric technique and partly by chemical 
analysis. The following results were secured concern. 
ing the production and disappearance of alcohol in 
the tissues: (1) Under anaerobie conditions alcohol 
and carbon dioxide were produced by both nodules and 
roots in proportions which indicate that aleohol was 
the chief unoxidized product. (2) Under aerobic con- 
ditions increasing amounts of alcohol in the medium 
reduced the respiratory quotient (R.Q.) of both tissues 
from about 1.00 (lower for roots) without alcohol 
almost to 0.67 (the theoretical R.Q. for complete oxida- 
tion of aleohol) with only a slight increase in oxygen 
consumption; and, as shown by chemical analyses, 


part of the alcohol disappeared. Added glucose in- | 


creased oxygen consumption slightly. Under complete 
aerobiosis it did not affect the R.Q. if the latter was 
already approximately 1.00 but imereased it under 
oxygen deficit or if it was already below 1.00. The 
effect of each substance occurred in the. presence as 
well as in the absence of the other. (3) In nodules, 
either without added carbon source or with glucose, 
increasing the oxygen concentration led to increased 
carbohydrate breakdown, as shown by the CO, evolved 
and O, consumed; while in roots, without added carbon 


source or with alcohol, and in nodules with alcohol in- 


creasing the oxygen concentration led to decreased 
carbohydrate breakdown. 

The following seems to be the most reasonable inter- 
pretation of these facts: In the absence of oxygen 
sugar is fermented to aleohol (chiefly) and carbon 
dioxide, and in the presence of oxygen both sugar and 
aleohol (if present) are oxidized competitively to car- 
bon dioxide and water. Any oxidative resynthesis of 
the alcohol to fermentable compounds as the cause of 
its disappearance seems to be ruled out because of the 
apparent lack of any decrease in carbohydrate break- 
down in tissues respiring carbohydrate chiefly, and be- 
cause the R.Q. following the addition of increasing 
amounts of alcohol-to the medium did not fall below 
that (6.67) characteristic of the complete oxidation of 
alcohol. (The R.Q. of an oxidative resynthesis 8 
smaller than this.) In these tissues the presence of 8 
sparing action of oxygen on carbohydrate consumed 
seems therefore to depend on the presence of enough 
alcohol (or similar fermentation product) to serve a8 4 
substitute for a considerable fraction of the carb 
hydrate. 
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Several investigators’?:*-* have furnished evidence 
that alcohol ean be oxidized by higher plants. How- 
ever, the previously expressed opinion,’ based on 
analogy with animal tissues, that alcohol is less quickly 
oxidized than sugar and the finding by Kostytschew® 
that it is not always oxidized seem to have dominated 
much of the later thought on the subject.°"*® Partly 
as a result of this impression, the idea that alcohol is 
an intermediate in normal plant respiration has been 
largely abandoned. While the results discussed here 
clearly do not prove the hypothesis, they do seem to 
remove one weighty objection to it. 


C. A. Lupwie 
FRANKLIN E. ALLISON 
Sam R. Hoover 
Francis W. Minor 
BuREAU OF AGRICULTURAL CHEMISTRY 
AND ENGINEERING, 
U. 8S. DEPARTMENT OF AGRICULTURE 


THE EFFECTS OF A BEEF LIVER FRACTION 
UPON FAT SYNTHESIS IN RATS 

We have previously shown’? that thiamin causes a 
synthesis of fat in rats and in pigeons. If a diet low 
in choline is used to study this effect of thiamin the 
amount of fat in the liver is increased markedly. 
Choline, subsequently supplied, exercises its well- 
known lipotropie action. In the course of an investi- 
gation of the effects of other members of the vitamin B 
complex upon fat metabolism we have employed a 
fraction of beef liver which contains several B vita- 
mins, including pantothenic acid and factor W. Rats 
fed a fat-free diet devoid of the B vitamins for a 
period of three weeks lose considerable weight, and 
the amount of the fat in the body is greatly reduced. 
If the animals are then given small amounts of the 


| liver fraction the body fat is increased, for example, 


from 3 to 7 per cent. and the liver fat from 3 to 17 
per cent. The administration of choline, even in large 
dosage, will not cause the liver fat to be normal in 


1M. F. Bugajewski, Biochem. Ztschr., 238: 60, 1931. 
m, Mazé and A. Perrier, Ann. Inst. Pasteur, 8: 721, 

°8. Kostytsehew, Jour. Soc. Bot. Russie, 1: 182, 1915. 

*W. Zaleski, Chem. Ztschr., 69: 289, 1915. 

°T. Takahashi, Bull. Coll. Agr. Tokyo Imp. Univ., 5: 
241, 1903. 

C. Barton Wright, ‘‘General Plant Physiology,’’ p. 
883. London: Williams and Norgate, Ltd., 1937. 
Kostytschew, ‘‘ Plant Respiration’’ (American edi- 
pe translated and edited by OC. J. Lyon), p. 92. Phila- 
elphia : P. Blakiston’s Son and Co., Inc., 1927. 
‘ea Stiles and William Leach, ‘‘Respiration in 
m ts,’’ p. 75. London: Methuen and Co., Ltd., 1932. 
aa Meirion Thomas, ‘‘ Plant Physiology,’’ p. 281. Phila- 
phia: P. Blakiston’s Son and Co., 1935. 
F E. W. MeHenry and Gertrude Gavin, Jour. Biol. 
hem., 125: 658, 1938. 


ene W. MeHenry and Gertrude Gavin, ibid., 128: 45, 
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amount, but this effect is secured in a few days by 
feeding a pancreatic extract, “lipocaic” (kindly sup- 
plied by Eli Lilly and Company). A reduction in liver 
fat may also be produced by feeding a concentrate 
from rice polish or by giving yeast; neither of these 
supplements is as effective as “lipocaic” when equal 
weights are used. 

The liver fraction is prepared in the course of the 
manufacture of an anti-anemic extract from beef liver. 
The fraction effective in causing fat synthesis is 
secured by removing the alcohol from the 92 per cent. 
alcohol solution from which the anti-anemic fraction 
had been precipitated previously. Information is not 
available to indicate which constituent of the liver 
fraction is responsible for the increase in fat synthesis. 

The effect of this liver fraction is not a toxic one, 
as might be produced by chloroform or carbon tetra- 
chloride, since there is a coincident increase in body 
fat and a rapid gain in weight of the rats. Young 
animals double their weight in seven days and are 
active and healthy. We regard these observations as 
confirmation of the conclusions of Blatherwick and 
associates® that liver contains a water-soluble, alcohol- 
soluble substance which causes fatty livers when fed to 
rats. However, in their experiments there was no 
demonstration of fat synthesis such as we have secured. 

Preliminary results show that the liver fraction 
causes a definite increase in cholesterol. The basal diet 
and the liver fraction are both free of cholesterol, and 
it seems likely that the increase in cholesterol may 
have been due to synthesis. “Lipocaic” not only re- 
duces the total amount of fat in the liver but also 
diminishes the cholesterol. It is suggested that choline 
may be concerned with the reduction of neutral fat in 
the liver, while “lipocaic” possibly exerts its effect 
upon cholesterol esters. If this assumption is correct, 
“lipocaic” would not be expected to affect the fatty 
liver produced by thiamin other than would be antici- 
pated from its choline content, as has been found by 
Best and Ridout.* 

These results demonstrate that beef liver contains 
a substance which will markedly stimulate fat syn- 
thesis when fed to rats. The total amount of chol- 
esterol in the liver is also increased in amount. The 
fatty liver thus produced is highly resistant to the 
lipotropie action of choline but readily responds to 
“lipocaic.” A rapid means of assaying the potency 
of preparations of “lipocaie” is thus available. 

KE. W. McHenry 
GERTRUDE GAVIN 
ScHOOL OF HYGIENE, 
UNIVERSITY OF TORONTO 

3N. R. Blatherwick, E. M. Medlar, Phoebe J. Brad- 

a Anna L. Post and Susan D. Sawyer, ibid., 103: 93, 


4C. H. Best and Jessie H. Ridout, Am. Jour. Physiol., 
122: 67, 1938. 
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THE PIGMENT OF THE VERTEBRATE LENS 


A FEw years ago the late H. D. Judd and the writer 
described the yellow lenses of squirrels, snakes and 
lampreys.' The yellow coloration constitutes one of 
several types of intra-ocular filters which are wide- 
spread among diurnal vertebrates and have a quad- 
ruple effect in promoting visual acuity. 

At that time it was suggested that yellow lenses 
might be found in certain other animals, among them 
the tree-shrews (Tupaia), the strongly diurnal geckoes, 
Phelsuma and Lygodactylus, and the hyrax, Procavia. 
Some of these predictions have since been fulfilled by 
investigators whose cooperation is deeply appreciated : 

Dr. Hugh M. Smith, of Bangkok, Thai, compared 
the lens of an adult Tupaia belangeri with the “Noviol 
_O” glass which matches the lens of the average sciurid 
species, and judged it to be “about halfway between 
Noviol O and colorless.” 

Mr. Arthur Loveridge, of the Harvard Museum 
of Comparative Zoology, examined the lens of an adult 
Lygodactylus picturatus on Manda Island, Uganda, 
and reported to the writer that it was pale yellow. 

Procavia seems to be nocturnal rather than diurnal 
as we had been led to believe; but, on the other hand, 
the American beaver appears to be fundamentally 
diurnal or indifferent to night and day, not strictly 
nocturnal as usually described, and might be expected 
to have a yellow lens. Accounts of old travelers and 
recent statements by those familiar with the animal in 
wild regions indicate that the beaver has readily be- 
come nocturnal wherever it is in even light contact with 
civilization, but is diurnal when quite undisturbed. 
Protected beavers in such sanctuaries as the national 
parks have slowly reverted to diurnality in recent 
years. 

A large (50 Ib.) Castor canadensis obtained by cour- 
tesy of the Michigan Department of Conservation 
proved, however, to have colorless lenses. The beaver 
retina has not yet been studied histologically, but the 
small amount of rhodopsin present after thorough 
dark-adaptation indicates that it contains rods, though 
these are probably small or small in numbers. The 
species thus has a twenty-four-hour eye and, having 
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avoided such restrictive specializations as a yellow 
lens, is able to become nocturnal when it must. 

The vertebrate lens pigment—possibly a closely 
knit group of compounds rather than a single one— 
has been named “lentiflavin”* and was found to he 
readily extractible only with alkali. Since mos 
melanins (though apparently not ocular melanins) are 
alkali-insoluble this ambiguous behavior stalemated oy; 
attempts at chemical identification and led us to hope 
for a further clue from the study of albinos. 

Some time ago Dr. 8. A. Houchen, of Olney, Illinois, 
kindly examined for us the lenses of a two-year-old 
member of the famous Olney population of albino 
gray squirrels (Sciurus carolinensis leucotis). He pro- 
nounced them “a trifle lighter” than Noviol 0. This 
describes the normal gray squirrel lens; but since the 
writer could not supply Dr. Houehen with a glass 
sample exactly matching the latter, it was not certain 
whether the albino might not show some reduction in 
pigmentation. 

This uncertainty was recently removed when the 


writer obtained an albino woodchuck, Marmota monaz. ' 


The specimen had one patch of light color on the 
head and some in the tail, but otherwise (and as re- 
gards the eyes) was a perfect albino. The lens proved 
to be exactly matched by Noviol O, as is that of the 
normal woodchuck. 

The yellow coloration of vertebrate lenses is thus 
certainly not due to sparse melanin, as in normal 
human adult and early ecataractous lenses. It does 


not seem to be known whether “melanoid” pigments | 


(which are alkali-soluble) can be formed by albinos. 
Lentiflavin does not appear to be a carotenoid, a 


anthocyanin or a flavone, and perhaps represents 4° 


hitherto unknown group of animal pigments. Further 
attack upon the problem of its chemical nature can 
best be made by investigators living where ground- 
squirrels (Citellus spp.) abound, since in their lenses 
the pigmentation is rich enough to yield an adequate 
KOH extract with a minimum of collecting effort. 


Gorpon L. 
WAYNE UNIVERSITY COLLEGE OF MEDICINE 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


AN APPARATUS FOR THE STUDY OF 
EXPERIMENTAL AIR-BORNE 
DISEASE} 


AN apparatus for the study of experimental air- 
borne disease, developed in the Laboratories for the 
Study of Air-borne Infection, consists essentially of 


1G. L. Walls and H. D. Judd, Brit. Jour. Ophthalmol., 
17; 641-75 and 705-25, 1933. 


three parts: (1) a tight chamber in which to subject 


animals to a controlled infected atmosphere, (2) # 
special atomizer which delivers a fine stream of drople! 


1 This study is supported by a grant from the Commer 
wealth Fund to the University of Pennsylvania for 
vestigations on air-borne infection, with laboratories ™ 
the Department of Bacteriology, the Children’s ar 
of Philadelphia and the Henry Phipps Institute for 
Study, Treatment and Prevention of Tuberculosis. 
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nuclei derived from cultures of test organisms, and (3) 


4 an incinerator providing the influent draft as well as 
ly incinerating the effluent air from the animal chamber. 
ce The apparatus, except at the entrance of the influent 
be duct, where the atomized culture is drawn into the 
st influent air stream, works under negative pressure. 
re Flow of air and nuelei through the chamber is uni- 
1 form. Dosage is regulated by varying the concentra- 

tion of the fluid from which the nuclei are derived and 
. by varying the time of exposure of the animals within 
s, the chamber. Treatment of the air entering the cham- 


ld ber, such as passage through long ducts or treatment 
f with ultra-violet light, is permitted. 

Quantitative features of utmost importance in stud- 

ies of experimental pathology have been proven for 


BEND SEGMENTS 


AND BACK 
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Quantitative relationship between dosage and mouse 
mortality observed with air-borne B streptococci is 
conspicuously absent with air-borne pneumococeus. 
Compound infection of mice with pneumococeus and 
streptococcus exceeds the sum of infections with either. 
Promising experiments on influenza virus are now be- 
ing conducted. Development of discrete tubercles in 
rabbits experimentally infected with air-borne tuber- 
culosis has provided a most convincing demonstration 
of the quantitative application of the apparatus to 
experimental pathology. 


DESCRIPTIVE 


Approximate dimensions can be scaled from the 
drawing (Fig. 1). The infector nozzle is designed to 
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. Fig. 1. An apparatus for the study of experimental air-borne disease. Center, exposure chamber; center left, 
infection flask; center right, incinerating chimney, which also provides flow through the device. 


the apparatus under severe experience. Dosage is uni- 
form and determinate. Samples taken with the air 
centrifuge exhausted into the incinerating chimney 
thave independently determined the eonstaney of the 
Predetermined air infeetion. 
Penetration of droplet nuclei to all the lobes estab- 
Fishes this quantitative method of lung inoculation. 
Studies showing the importance of dosage in determin- 
ing the characteristies of pathologic or epidemiologic 
Patterns with virus as well as with acute and chronic 
bacterial infections will be reported later with col- 
aborators in the special fields. 


Finan 


give a flow of one sixth of a cubic foot of air under 
20 pounds pressure. This evaporates approximately 
1 ce of fluid in 10 minutes. Evaporation of only the 
very smallest droplets saturates this small air flow. 
The remainder are thrown out by the rapid whirling 
of the air and return to the pool of culture fluid. The 
resulting nuclei are finer than those with which we have 
had previous experience. The infector works well 
with quantities above 25 ce and will operate for several 
hours if the initial charge is as high as 50 ce. 

The animal chamber (19 inches in diameter) seats 
in a seal of disinfecting solution. It is flexibly con- 
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nected to the chimney, and can be lifted when the in- 
fector flask is removed from the orifice entrance. 
Simple baffles distribute the air evenly through the 
bell jar. 

The incinerating chimney provides a flow of 3 eubie 
feet per minute of air through the system. The top 
of a Fisher burner, supplied by a special gas jet, sup- 
ports vigorous combustion within the central 2-inch 
asbestos tube of the chimney. A central mushroom 
above the burner produces high turbulence in the com- 
bustion section of the chimney. The hot gases rise 
into an inverted galvanized tube, reversing the flow 
before entering the outer asbestos chimney. A simple 
air seal to prevent breakage of the draft is provided 
by inverting a pail over the top of the chimney. The 
air centrifuge is also exhausted into the incinerating 
chimney to avoid contamination of the room air. 
Ultra-violet lights irradiate the space around the ap- 
paratus so as to insure further the safety of operators. 
The greatest care must be exercised in design and oper- 
ation to prevent any possibility of a back draft, but 
a year of experimental work has demonstrated the 
safety of the apparatus. 


OPERATION 


A routine run would be conducted as follows: The 
burner is removed, lighted and reset in the chimney. 
Animal cages are placed on the platform by lifting the 
bell jar. The flask containing the culture is weighed 
and set in position with the nozzle venturi above the 
pool of liquid. Compressed air under five pounds 
pressure is admitted, to the nozzle, and the flask turned 
until the culture flows into the stopper well and begins 
to atomize into the flask. The pressure on the nozzle 
is now raised to 20 pounds. The degree of air infection 
is determined by samples taken with the air centrifuge 
at appropriate intervals. To close a run, the nozzle 
is lifted out of the liquid by turning the flask, without 
cutting down the pressure. After 15 minutes, the air 
is cut off. Another 15 minutes is permitted to flush 
out the bell jar. 

The precautions used in handling animals depends 
entirely upon the nature of the infection and the ani- 
mals. They may be dipped in disinfectant; they may 
be jacketed. Sometimes no precautions are deemed 
necessary beyond handling the animals with gloves. 

W. F. WELLS 

UNIVERSITY OF PENNSYLVANIA 


HALOWAX-PARAFFINE FOR INFILTRAT- 


ING HISTOLOGIC TISSUES 
Hatowax No. 2020 is a hard, tough synthetic 
patented wax manufactured at the Wyandotte, 
Michigan, plant of the Halowax Division of the Bake- 
lite Corporation. In reply to my request the manu- 
facturer kindly furnished me the following informa- 
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tion: Color, light yellow; flow point, 99-1049 ¢. 
viscosity, 34-38 at 150° C. (Saybolt) ; acid no, lex 
than 0.1; penetration, 15-17; recommended using 
temperature, 130° C.; price 35¢ per pound F, 0, p 
Wyandotte, Michigan. 

This wax is superior to bayberry wax for hardey. 
ing paraffine, for the mixture supports the tissue a5 
well as paraffine containing bayberry wax and th 
sections stick together better, thus forming a myq 
stronger ribbon. My students and I find that diffiey); 
tissues, such as thyroid gland and adnexa, small inte. 
tine, rabbit appendix and kidney section readily 
4-6 micra after being infiltrated and imbedded jy 
paraffine containing 12 to 15 per cent. Halowax, Rp. 
fined household paraffine served as well as imbedding 
paraffine of 50-52° m. p. for this purpose. The 
tissues were infiltrated in tumblers under desk lights 
No difficulties that could be attributed to the use of 
Halowax were encountered in ordinary miecrotech- 
nique in which several stains and various methods of 
staining were used, 

The chief technical disadvantages of Halowax. 
paraffine concerns the difficulty of getting the two 
waxes to mix without precipitation during cooling 
and the marked tendency of the mixture to lose its 
toughness after being used several times so that the 
tissue fails to ribbon. If the waxes are heated wel 
above the flowing point of Halowax, removed from 
the burner and stirred frequently until the tempers- 
ture has fallen to near the melting point, then poured 
into a tumbler and placed in cold tap water, the mix 
ture usually cools without precipitation. Since xylene 
appears to be detrimental to this mixture, tissues are 
subjected to two or more changes of good parafine 
before being infiltrated and imbedded in Halowax 
paraffine, 

Ep. D. Crass 
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